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PREFACE. 


THE present Work is based on an extensive 
series of experiments which were made at the 
instance of the Government. The original object 
of that inquiry was to determine the relative in- 
fluence of barley and malt in feeding cattle; but 
as the opportunity seemed a favourable one for 
investigating some scientific problems of great 
importance to physiology, and of extreme value 
in the physical management of man and animals, 
advantage was taken of it, by permission, to ex- 
tend the experiments so as to include these 
objects. 

It is well known to those who have been in the 
habit of late years of following the researches 
which have been undertaken to elucidate the 
nature of the growth of animals, that it is now 
generally agreed that the muscular part of animals 
is derived from the fibrinous or nitrogenous in- 
gredients of the food, while the source of animal 


fat has been disputed. The present experiments 
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seem to demonstrate that the fat of animals cannot 
be produced from the oil of the food, but must be 
evolved. from the calorifiant,. or heat-forming 
portion of the aliment, essentially assisted by its 
nitrogenous materials. By following out this prin- 
ciple, the author has been. enabled to detect an 
important relation subsisting between the nutri- 
tive and calorifiant portion of the food, upon the 
determination of which, for the various conditions 
of animals, he considers the laws of animal dieting | 
depend, He has endeavoured to apply this law 
to various articles of human food; and he trusts 
that the basis has been laid for future researches, 
which may be directed to administer to the Health 
and comfort of mankind, and of domesticated 
animals. In conducting the experiments upon 
cattle, the author found not only his habitual 
acquaintance with animals, but also his medical 
knowledge in continual requisition in consequence 
of the tendency of the varied conditions of the 
animal system, from the sudden and frequent 
changes of diet, to induce symptoms of disease. 
These were carefully watched, and overcome by 
such precautions as clearly follow from a due con- 
sideration of the principles announced in this 
work. It was on this account, and to enable the 
agriculturist to appreciate the advantage which he 
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would derive from physiological and chemical 
knowledge, ‘yvather than to give anatomical 
instruction to the professional man, that the intro- 
ductory chapters were written. In a work pro- 
fessing to be the result of entirely original ex- 
periments, and where such a mass of figures exist, 
errors must, unavoidably have been overlooked, 
even although great care has been taken to 
diminish their number. The author, however, 
trusts that none will be detected which can 
materially interfere with the principles deduced 
from the researches. 


Lod 


Glasgow College, 
24th August, 1846. 
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THE FOOD OF ANIMAIS, 
| " &e. &e. ! 
CHAPTER I. 


INTRODUCTION.— DIFFERENT EXPLANATIONS OF DIGESTION. 
— IMPORTANCE OF RESEARCHES TO DISCOVER ITS TRUE 
NATURE.— SIMPLICITY OF LIVING, AND NOT THE SAVAGE 
LIFE, CONDUCIVE TO HEALTH. 


It is a remark no less old than true, That we 
are often less acquainted with the nature of 
facts of every-day occurrence than with those 
of a rarer description. This may proceed from 
one of two causes; either from the phenomena 
constantly under our notice being neglected, in 
consequence of our familiarity with them, or from 
the complexity of their nature, and the intricate 
purposes which they ultimately subserve. Some 
physiologists, who have endeavoured to expla 
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the nature of the process of digestion, would 
ascribe our ignorance of that important function 
to the.former of these causes; since they refer 
the preparation of the food in the stomach for 
the purpose of nourishing the body to the pre- 
sence in that organ of an acid, which, according 
to them, simply dissolves the food, and enables 
it to enter as a constituent of the circulating fluids 
of the animal system. The acid which effects 
this important object is the hydrochloric acid; 
which they consider to have been satisfactorily 
proved to be present during the period when food 
exists in the stomach, and they conceive that they 
can imitate the process of animai digestion in glass, 
or other vessels out of the body, simply by ex- 
posing animal and vegetable food to the influence 
of dilute acids. Another class of individuals, who 
have studied the interesting changes which the 
food undergoes in the stomach and intestines, 
conceive that we are still unacquainted with the 
true nature of this process, and are inclined to the 
opinion that the reason why we are not sufficiently 
conversant with the phenomena of digestion, 
depends more on their intricacy and obscurity 
than upon a deficiency of research and obser- 
vation; and that while we possess some facts 
which seem to indicate the direction in which we 
are to search for a solution of the difficulties of 
the subject, we are still at a great distance from 
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the elucidation of the precise manner in which 
animals digest their food. 

There cannot be a doubt that if we understood 
the nature of the process by which the food which 
we swallow is converted into living flesh, im- 
portant results would follow in reference to the 
preservation of the health of animals, and the 
treatment of diseases. If we were properly ac- 
quainted with every transformation through which 
the constituents of the food pass after it has been 
masticated, until it is finally removed from the 
system, it is clear that, in cases where the stomach 
is unable to perform its accustomed functions, 
the assistance of art might be called in to mi- 
nister to digestion. Even in the present state of 
our knowledge, civilised nations cook their food, 
or, in other words, endeavour to imitate the 
primary stage of digestion, while the savage in his 
wild, untutored state, being in a condition akin 
to that of the beasts of the forest, scarcely stands 
in need of the assistance of art, and devours his 
prey with less of enjoyment than of necessity. 

It has been a favourite speculation with some 
philosophers, that as beasts thrive best in the 
forest, so man is most healthy in the savage state ; 
that when accustomed to brave the severity of the 
winter’s cold and summer’s heat, to contend with 
the snow and the thunder storm without the pro- 
tection of clothing, or pampering food, he is armed, 
B 2 
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like the Spartan of old, with a shield against the 
disease and early death so prevalent among the 
members of refined societies; that the catalogue 
of maladies existing among a primitive people is 
exceedingly limited, and that it augments in 
volume precisely in proportion to the encroach- 
ments of civilisation, and to the departure from 
those simple laws by which nature, in her unso- 
phisticated state, is uniformly guided. So far has 
this view been carried by some advocates, that it 
was the opinion of Plato, that after certain medi- 
cines were introduced by Podalirius and Machaon 
at the siege of Troy, different diseases, which these 
medicines produced, became prevalent. It can 
scarcely be denied, that while these opinions are 
founded in truth, they have been greatly exagge- 
rated, and made to tell in the wrong direction. 
It is quite true that simplicity in diet is better fitted 
to perpetuate health than stimulating and unnatu- 
ral food; but it is not necessary that, in order to 
acquire health, man should return to the actual 
condition of the savage; nor is it incumbent that, 
although our domestic animals are seen to thrive 
well in their primitive forests, they should be 
cast loose under literally the same circumstances. 
In other words, it does not follow; because 
savage man and animals are healthy, that civilised 
man and his attendant animals should be dis- 
eased. A little reflection will show, that a greater 
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amount of knowledge is required to manage 
animals which are subjected to artificial re- 
straints than in their original condition ; for while 
man in a social state undergoes more mental and 
physical fatigue than in a state of mere nature, 
so his attendant animals being placed under 
certain restrictions, foreign as it were to their 
primitive condition, it is necessary for those who 
direct their attention to the management of the 
physical nature of both man and animals, to 
possess such an acquaintance with their construc- 
tion and requirements, as to be able to lay down 
regulations for retaining them in a healthy and 
natural condition of body, and to prevent cattle, 
more especially, from acquiring that unwholesome 
fat condition which, from want of due attention 
to the nature of the animal’s system, has assumed 
almost the aspect of a permanent fallacy. 

To render the doctrines to be laid down in 
the subsequent part of this work more intelligible, 
it will be proper to describe briefly the organs 
of digestion in man and cattle, and to notice the 
opinions entertained respecting the nature of 
digestion. In accomplishing this, it will be 
necessary to distinguish between what is known 
and what is assumed. 
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CHAPTER II. 


HUNGER AND THIRST ARE LAWS OF NATURE.— ANECDOTE. 
—— MASTICATION OR CHEWING NECESSARY AS A PRE- 
PARATION FOR DIGESTION. — IMPORTANCE OF THE FINE 
DIVISION OF FOOD FOR. THE PRODUCTION OF MILK IN 
COWS. —- EXPERIMENT ILLUSTRATIVE OF THIS POSITION. 
-—— ALCOHOL NOT NECESSARY IN HUMAN AND ANIMAL 
DIET. ——- ANECDOTE OF A FOREIGNER. — DEFINITION OF 
DIGESTION. 


Huncer and thirst are the preliminary steps to 
digestion; they constitute a law implanted in 
the animal economy for the purpose of inducing the 
living being to take such nourishment as is re- 
quired to sustain that waste of the system which 
animated nature is continually undergoing. If the 
dictates of the sensation of hunger and thirst are 
rationally obeyed, satisfaction and healthy diges- 
tion are the result; but if, on the contrary, these 
important sensations are neglected, weakness and 
disease must necessarily ensue. Appetite, or, in 
its more advanced stage, hunger, teaches animals 
to seek for solid food, and thirst suggests the 
propriety of rendering the solid mass more pulpy 
and dilute by the employment of drink. Expe- 
rience and reason, both in man and brutes, must 
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in some measure direct the selection of the proper 
objects to be employed for these purposes. I 
was some years ago consulted by a worthy in- 
dividual with regard to the propriety of fasting 
as a religious observance. —I told him that the 
sensation of hunger and thirst constituted a most 
important law in the animal economy, destined 
by the Creator for the most beneficent purposes ; 
that it ought to be obeyed as a matter of duty, 
and that if infringed, some prejudicial result would 
necessarily ensue; because it is no argument 
in favour of any such experiment upon human life 
that existence does not terminate upon its adoption, 
or that the symptoms of some frightful disease 
are not instantly ushered in. The seeds of future 
mischief may be sown by one experiment, and 
may only lie dormant untila second or succeeding 
infringement shall cause them to spring forth into 
living activity. In the course of the extensive 
series of experiments upon cows afterwards to 
be detailed, it was found that, when they were 
not supplied with sufficient food during one day 
the product of milk was a day or two in reaching 
its former average; thus demonstrating that the 
animal had been weakened by the abstinence, 
inasmuch as it took a longer period to reach its 
ordinary condition than was required to reduce 
it. The milk, in such an experiment, corresponds 
with the muscle and fatty portions of the body 
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of animals which do not supply milk; hence ab- 
stinence in all animals must be followed by a 
diminution of the weight of the body. It has 
been well remarked by Liebig, that “in the 
process of starvation it is not only the fat which 
disappears, but also by degrees all such of the 
solids as are capable of being dissolved. In the 
wasted bodies of those who have suffered starva- 
tion, the muscles are shrunk, and unnaturally 
soft, and have lost their contractility: all these 
parts of the body which were capable of entering 
into the state of motion have served to protect 
the remainder of the frame from the destructive 
influence of the atmosphere.”  (Liedig, p. 26.) 
There is no difference in this respect between 
one set of animals and another. Civilised and 
savage men, wild and domestic animals, must all 
be classed under the same category. 

In the human species a morsel of food is grasped 
by the front teeth of both jaws, which are each 
supplied with sixteen teeth, making thirty-two in 
all. In those animals which chew the cud, as they 
have only one row of teeth the food is less firmly 
grasped by the jaws, and there is, therefore, a 
greater necessity that it should be of a soft and 
pliable nature. By the assistance of the lips, jaws, 
tongue, and auxiliary muscles, the food is con- 
veyed into the cavity of the mouth, and by the 
aid of the tongue and lateral motion of the mouth 
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\ it is placed between the opposing jaws, where it 


is masticated or ground to a proper consistence. 
But the action of the jaws in grinding the morsel 
introduced between them at the same time elicits 
the compressing power of the muscles of the 
cheek upon the parotid gland, which is situ- 
ated in man in front of the ear, and expels 
its secreted fluid, the saliva, into the mouth, 
to assist in comminuting the nutritive matter. 
Besides this mechanical action, there is, however, 
a nervous sympathy called into operation. The 
masticated matter acts upon the tongue and 
adjacent parts, inducing a sympathy with the 
glands placed under the tongue, and causes them 
to pour out their copious contents. The object 
of mastication or chewing is, therefore, to reduce 
the food to such a consistence as shall fit it for its 
reception and proper digestion in the stomach. 
This is well illustrated in the instance of animals 
which are not supplied with teeth. 

The common fowl, for example, is destitute of 
these grinding apparatus, but it has a muscular 
mechanism, termed the gizzard, which powerfully 
compresses the introduced food, and by means of 
pebbles and stones, which are a necessary article of 
food with the class of animals referred to, an arti- 
ficial substitute for the teeth is provided. In gra- 
minivorous animals, we shall presently find that a 
substitute for the second row of teeth is provided 
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in the operation of rumination, or chewing the 
cud. From attention to these facts, therefore. 
we are taught that the preparatory step of di- 
gestion consists in the fine division of solid food 
by means of the apparatus set apart in the mouth 
for this purpose, and its mixture with a certain 
amount of fluid saliva to render it more dilute. 

The importance of the proper grinding of the 
food, and of rendering it as soluble as possible, 
can be well appreciated by such individuals as 
have been the subjects of indigestion, from the 
eructation of morsels of food, of gases, and of acid 
liquors. It is scarcely necessary to remark, that 
similar rules are applicable to the inferior animals, 
and more particularly in the state of confinement 
to which most of them are more or less subjected 
when they are made to minister to the wants of 
the human species. The following comparative 
table exhibits this fact in a sufficiently striking 
manner. ‘Two cows were fed on entire barley and 
malt, steeped in hot water; they were then fed 
on crushed barley and malt, prepared in the same 
manner. The influence of the finer division of 
the grain in augmenting the product of milk 
places the importance of this position beyond all 
eavil : — 
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‘BROWN Cow. WHITE Cow. 
Milk in Periods Milk in Periods 
of 5 Days. of 5 Days. 
: 1112 lbs. 106 lbs. 
Entire barley and grass 971 94 
. 96 98 
Entire malt and grass) - { 05 104 
1152 1091 
Bo er ay Brass, and 105° 1092 
y 110 110 
oF 1062 
Crushed malt and hay - + 96 1074 
98 1114 


An inspection of this table shows, that with the 
entire barley the milk diminished during the 
second five days of the experiment, while with the 
crushed barley the milk had a tendency to increase 
during each succeeding period. In all such expe- 
riments there are continually occurring irregu- 
larities, of which we have no means of precisely 
appreciating the causes. These proceed often 
from atmospherical influences, as temperature, 
and frequently from the condition of the animal. 
We are, therefore, taking a legitimate view of 
an experiment, when we direct our views to the 
tendency to improvement or deterioration in the 
course of the trial, rather than to the actual num- 
bers obtained. In the preceding table, the ten- 
dency to an increase of product is decidedly in 
favour of the finely divided grain. There are 
some anomalies, more particularly with reference 
to the brown cow, which was rather a fiery 
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animal, and probably placed in peculiar physical 
conditions, as will subsequently be explained. 

The nature of the saliva, which is a fluid of the 
simplest constitution, as it contains 993 per cent. 
of water, directs our attention to the nature of 
the fluid to be used in quenching thirst. It has 
become customary in towns to stimulate the sys- 
tems of cattle, more especially of cows, after the 
fashion of human beings, by the use of alcoholic 
fluids, such as pot ale, under the idea of increasing 
the amount of milk. Now as the stimulating 
portion of this pot ale is alcohol, and contains no 
eurd, or, if so, but an insignificant portion, it 1s 
evident that no increase of the nutritive consti- 
tuents of the milk is thereby obtained. It is an 
idea, too prevalent with nurses, that fermented 
liquors increase the quantity of milk; but 1 am 
sure all intelligent physicians will agree with me, 
that this view should not be encouraged, either as 
improving the quality of the milk, or as benefit- 
ing the infants supported on such food. Even 
for adults a similar advice may not be imappro- 
priate. A foreigner, who had a high opinion of 
English philosophy, was invited to a party con- 
sisting of men of science. After a plenteous din- 
ner, the table was cleared, and the bottles were 
placed on the table. Having partaken of two or 
three glasses of wine, and being still pressed to 
drink, he seriously assured the company that his 
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thirst was quenched. The philosophers, however, 
continued to urge him to follow their example, 
and drink, even although he were not thirsty ; 
upon which the foreigner rang the bell, and in- 
sisted on having another course brought up, 
declaring, that they ought to eat as much against 
reason, as he to drink. The only advantage 
gained can merely be by stimulating the system, 
or in supplying a bad form of heat-producing food 
in a liquid form. There is no evidence that alco- 
hol can supply any of the constituents of the milk 
or body. If the milk augments under its action, 
a position requiring to be proved, it must be in 
regard to the aqueous ingredient, and not by an 
increase of any of the solid constituents; a conse- 
quence, therefore, which would be more satisfac- 
torily acquired by the addition of water to the 
milk after it has been drawn from the animal. 
The saliva would appear to constitute the type 
of what the drink of man and animals should be. 
The artificial beverages so much employed by 
them in a state of confinement seem to be unne- 
cessary, if not hurtful. By the use of fluids as 
nearly allied to the nature of saliva as possible, 
we shall, as far as we can judge, be following the 
simple rules of nature. The operation of masti- 
eation, or chewing, is a voluntary act; but the 
next step, or that of deglutition, or swallowing, is 
of a different character. So soon as the food is 
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sufficiently reduced to a pulpy state, the natural 
impulse appears to be to carry it, by the assist- 
ance of the tongue, to the back part of the mouth. 
This is all the voluntary exertion required on the 
part of the individual. The instant that it touches 
certain nerves which guard the throat, they are 
excited, and cause the muscles to grasp the morsel 
and carry it into the gullet, by which it 1s con- 
veyed, without any peculiar sensation in the 
healthy condition of animals, and without any 
exercise of voluntary motion, into the stomach, 
the primary organ of digestion. 

Much ambiguity has occurred in physiological 
writings respecting the nature of digestion, per- 
haps as much from the absence of a proper defini- 
tion of the term as from any other cause. Some 
writers appear to consider the disappearance of the 
masticated food from the stomach as a proof of 
the completion of the process of digestion, while 
others view digestion as the formation of a pulpy 
mass in that organ. Physiologists generally de- 
scribe the pulpy mass in the stomach under the 
name of chyme, and that in the smaller intestines 
as chyle; but as these terms are in some measure 
artificial, and scarcely admissible in the case of 
graminivorous animals, in the subsequent brief 
description of what is known respecting the 
changes which the food undergoes in the intes- 
tines, these terms will be omitted. By digestion 
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I understand the conversion of food into blood. 
A consideration of this subject will lead us to 
notice the principal organs of digestion in man 
and animals, as well as the primary steps of di- 
gestion in the stomach and intestines, with the 
secondary stage of digestion in the passage of the 
food to the blood-vessels, and the alteration which 
it there undergoes. 
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Human Organs of Digestion. —The organs of 
primary digestion in man are all situated in the 
lower division of the trunk of the body, usually 
termed the abdomen or belly. (Fig. 1.) They 
consist of the stomach, which may be viewed as 
an expansion of the gullet, or meat-pipe. Its 
form has been compared to that of a bagpipe. It 
lies principally on the left side, under the edge of the 
ribs; but it extends towards the middle of the body, 
and more particularly after a meal its expansion 
can be detected. The upper border of the stomach 
+3 curved; the hollow of the curve extending 
downwards, and forming what is designated the 
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HUMAN STOMACH AND INTESTINES (Grant). 


. Gsophagus, or meat pipe. 

. Stomach. 

. Small intestines. 

. Termination of the small intestines in the colon. 
. Great arch of the colon. 

. Straight gut or rectum. 
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small curvature or arch of the stomach. ‘The 
lower border of this organ also constitutes an arch, 
termed the greater curvature. The passage into 
the stomach from the gullet, and the exit-valve or 
intestinal or lower extremity of the stomach are 
thus nearly on a level, so that this organ may be 
said to be directed across the body. The lower 
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opening of the stomach (pyloric orifice) is con- 
tracted, being supplied with a circular band of 
muscular fibres, which constitutes a kind of valve 
in order to prevent food from returning into this 
organ. This point forms also the connexion with 
the intestines, from whence they extend in the 
form of a long tube, five or six times the length 
of the body, and occupy the lower part of the 
abdomen. The intestines are usually divided into 
the small and large intestines. ‘The former “ are 
estimated to be in length twenty-six feet, or 
from four to five times the length of the body; 
and the great intestines one length of the body, or 
about six feet.”—(Bell.) But it is rather remark- 
able that we have no precise statistical data in 
reference to the proportion between the height of 
the body and the length of the intestinal canal. 
In the figure the small intestines occupy the mid- 
dle space, and are surrounded on three sides by 
the large intestines. The colon, which commences 
on the right side of the body, passes upwards 
and across to the left side, in the form of a great 
arch; then downwards, until it terminates in 
the rectum, or straight gut. The upper portion 
of the small intestines is termed-duodenum, from 
its being twelve finger breadths in length. It 
crosses over to the right side of the spine, and 
descends to the kidney, from which it crosses over 
to the left side of the spine. ‘This is the largest 
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of the small intestines, and it generally contains 
digested matter. The next portion of the small 
viscera, or two fifths of what remains, is termed the 
jejunum, or empty intestine, because it is generally 
void of contents. The lower portion of the small 
intestines is termed ilium, and resembles the empty 
intestine. Both of these are convoluted in a 
remarkable manner in the cavity of the belly, 
and terminate in the large intestines by a valve, 
which prevents the return of their contents. 
The large intestines, including the colon and 
rectum, or straight gut, constitute the lower 
termination of the abdominal viscera, and are 
destined to serve as a store-house for all that 
portion of the food which is of no use to the 
system, and which is usually known under the 
names of dung and excrement. The masticated 
food then is received by the gullet into the 
stomach, and is further reduced to a finer state 
of division. The mode in which this division 
or solution of food is executed has not yet been 
satisfactorily ascertained. An acid certainly makes 
its appearance in the stomach when food is 
present, but whether this acid takes any part in 
the digestion or solution is still disputed. During 
the digestion of vegetable food in pigs, whose 
stomachs bear a close resemblance to those of 
man, I have always found a volatile acid present 
c 2 
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in minute quantities, which corresponded with the 
properties of acetic acid; but it is the only acid 
which distils over from the liquor of the stomach 
at a temperature of 212°. The filtered liquid of 
the stomach, under such circumstances, contains 
no hydrochloric acid, but an acid which is either 
lactic, or corresponds very closely with it.* To 
ascertain if free hydrochloric acid was present 
in the fluid contents of the stomach, after being 
distilled for some hours till no more acetic acid 
came over, the residue was filtered, and divided 
into three equal portions. 1. To the first 
portion a solution of nitrate of silver was added, 
until a precipitate ceased to fall; pure nitric 
acid was then added, and the temperature raised 
to the boiling point. The precipitate was filtered, 
washed, and weighed. 2. The second portion was 
evaporated to dryness, and ignited: the residue 
was dissolved in water, and precipitated by nitrate 
of silver, nitric acid bemg added, and the so- 
lution boiled. 3. The third portion was ex- 
actly neutralised with caustic potash, evaporated, 
and ignited, the residue was dissolved in water, 
and precipitated by nitrate of silver. The 
results of these experiments are indicated in the 
following table in grains: — 


* Phil. Mag., April, May, 1845. Lancet and Medical 
Gazette of same year. 
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Experi-| Weight of Chloride Weight of Weight of Hydro- 
ments. of Silver. _ Chlorine, chloric Acid. 
1 F831 1°95 2°00 
2 TEE 1:79 1°84 
3 TOF 1-99 2°04 


The difference between the first and second ex- 
periments indicated the amount of chlorine in 
union with ammonia. In the third experiment, 
the potash displaced the ammonia, and hence 
the amount of chlorine was the same in the first 
and third experiments. I therefore infer that no 
free hydrochloric acid was present. Hence it ap- 
pears probable that this acid is produced at the 
expense of the sugar or starch of the food, and 
it appears doubtful if any considerable quantity 
of acid is secreted, as is generally imagined, from 
the coats of the stomach. Corvisart tells us, that 
in a case where there was an aperture in the 
stomach the contents of that organ during diges- 
tion were neutral; and I have found the contents 
of the stomach of a sheep during digestion of 
grass, and several hours after the food had been 
introduced, without either an acid or alkaline 
reaction, A strong argument, however, against 
the hydrochloric acid theory of digestion is de- 
rived from the circumstance of the food con- 
taining, in many instances, but an insignificant 
quantity of chlorides, a considerable portion of 


which is again thrown out with the dung. Hay 
c 3 
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made from rye grass, for example, contains often 
merely a trace of chlorine, while in barley, and other 
kinds of grain, it is often entirely absent. Now as it 
is obvious that the hydrochloric acid, if any were 
present in the stomach, must be originally derived 
from the food, the absence of such a constituent 
in many kinds of food renders its disengagement 
in a free state in the stomach so much the less 
probable. I regret, therefore, to be obliged to 
infer that the commonly received view of digestion 
is scarcely admissible. It is perhaps safer to con- 
clude, that there is a deficiency of knowledge on 
this important subject; and that not only do we 
require to possess a few facts additional before 
we can be said to understand the process, but 
we want an entirely new basis on which to 
found a theory of digestion. It seems highly 
probable, from my own observations, that the 
starch of food is converted into sugar, and 
that this again passes into simpler forms, as 
alcohol, perhaps, acetic acid, or lactic acid, by 
a kind of substitution so well explained by the 
theory of Dumas, and finally into gaseous forms, 
as carbonic acid and vapour of water, or after 
some such fashion as suggested by Liebig. The 
difficulty lies in explaining how the albumen 
and fibrin become dissolved, and are thus pre- 
pared to be taken up in a liquid state by the 
lacteals: What has been described as fermenting 
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or digesting principles, under the names of pep- 
sin, gasterase, &c., are obviously albumen, &c. 
modified by the action of solvents, and have 
thrown no light hitherto on the nature of the 
solvent power. The most superficial observer 
must have noticed that digestion is something 
more than a mere chemical action. Does not 
the famished man feel refreshed after eating, and 
does not the pulse beat quicker when food has 
been swallowed? There is, therefore, a nervous 
action induced, the nature of which it is only 
wise to admit we do not as yet understand. But 
so remarkable is the influence of even simple food 
on the nerves, when abstinence has been prac- 
tised for some time, that it may be interesting to 
quote the following case, in which intoxication 
was produced by the stimulus of oysters alone. 

In the well-known mutiny of the Bounty, Capt. 
Bligh was set adrift in boats with twenty-five 
men about the end of April, in the neighbourhood 
of the Friendly Islands, and was left to make his 
way to the coast of New Holland in such a 
precarious conveyance. At the end of May they 
reached that coast after undergoing the greatest 
privations, the daily allowance for each man 
having been one twenty-fifth of a pound of bread, 
a quarter of a pint of water, and occasionally a 
teaspoonful or two of rum. Parties went on 
shore, and returned highly rejoiced at having 
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found plenty of oysters and fresh water. Soon, 
however, “the symptoms of having eaten too much 
began to frighten some of us; but on questioning 
others who had taken a more moderate allowance 
their minds were a little quieted. The others, 
however, became equally alarmed in their turn, 
dreading that such symptoms (which resembled 
intoxication) would come on, and that they were 
all poisoned, so that they regarded each other with 
the strongest marks of apprehension, uncertain 
what would be the issue of their imprudence!” 
Similar observations have been made under other 
circumstances. Dr. Beddoes states that persons 
who have been shut up in a coal-work from the 
falling in of the sides of a pit, and have had 
nothing to eat for four or five days, will be as 
much intoxicated by a basin of broth, as an 
ordinary person by three or four quarts of strong 
beer. In descending the Gharra, a tributary of 
the Indus, Mr. Atkinson states (Account of Ex- 
pedition into Affghanistan in 1839-40, p. 66.) 
that on two occasions during the passage he 
witnessed the intoxicating, effects of food. To 
induce the Punjaubees to exert themselves a little 
more, he promised them a ram, which they consider 
a great delicacy, for a feast, their general fare 
consisting of rice and vegetables made palatable 
with spices. The ram was killed, and they dined 
most luxuriously, stuffing themselves as if they 
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were never to eat again. After an hour or two, to 
his great surprise and amusement, the expression 
of their countenances, their jabbering and gesticula- 
tions, showed clearly that the feast had produced 
the same effect as any intoxicating spirit or drug. 
The second treat was attended with the same 
result. The introduction of food, therefore, into 
the stomach produces an influence or sympathy 
over the whole body which is worthy of notice, and 
shows us that we are too much disposed, perhaps, 
to localise the physiological actions of the systems 
of animals. 

Digestive organs in animals which chew the cud. 
—(Ruminant animals, fig. 2.) The small and 
large intestines of these animals correspond, in 
general respects, with those of the human sub- 
ject. The stomach is, however, entirely different. 
Instead of consisting of one cavity as in men, the 
stomach of the sheep and ox is divided into four 
compartments, which serve to reduce the food to 
a finer state, and render it more pulpy. 

The food in these animals is first received into 
the paunch (ventriculus), which occupies a large 
space in the belly on the left side. From this bag 
it passes into the second stomach (or honey- 
comb, reticulum or bonnet) from the cell-look- 
ing aspect of its interior structure. There the 
food is formed into a round ball, and is thrown 
by the cesophagus into the mouth, to be again 
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COMPOUND STOMACH OF RUMINANTS (from Carus and Jones). 


. CEsophagus. 

. The paunch, or first stomach. 

. The honeycomb, or second stomach. 

. The manyplies, or third stomach. 

The caille or red, or fourth stomach. 

. The commencement of the small intestines. 
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chewed while the animal isat rest. This is termed 
chewing the cud, and is a proof that the food has 
undergone little change in the first stomach. In 
the fine state of division, in which it now is, 
the food when swallowed, “in consequence of 
its stimulating quality being now altered, finds 
the two valvular folds at the lower end of the 
oesophagus closed and shortened by contraction, and 
is directed by the short canal they thus form into 
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the third, and thence into the fourth cavity of the 
stomach” ( Grant, p.411.*), which is the true digest- 
ing stomach, and is the one which is active when 
the young are suckling. The anatomy thus far at 
least of the ruminant animals is interesting to the 
cattle feeder, because it may explain the importance 
of mixing with grain a certain amount of chopped 
hay, in order that the whole may pass into the 
first stomach and have all the benefit of a second 
mastication; whereas, if it is administered at once 
in a fine state of division similar to that produced 
by chewing the cud, it may pass into the third 
stomach at once. The number of digesting opera- 
tions to which vegetable food is thus subjected 
exhibits in a strong point of view the difficulty 
encountered by the systems of animals in ex- 
tracting from this description of aliment the soluble 
ingredients fitted for their support. It is thus 
we find in man, that vegetable is longer of 
digesting than animal food, and that the American 
Indians, who live entirely on animals during a 
great portion of the year, are under the necessity 
of smoking largely the prepared bark of the 
willow to delay probably digestion, as the custom 
of smoking has been plausibly explained by Liebig. 
There is an interesting confirmation of the fact, if 
any were needed, of the easier digestibility of animal 


* Outlines of Comparative Anatomy, by R. E. Grant, 
M.D. &c. Part IV. p. 410. 
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than of vegetable food, related in the case of Mr. 
Spalding, the improver of the diving-bell in the 
last century. He stated that when he had 
eaten animal food, or drank fermented liquors, he 
consumed the air in the bell much faster than 
when he lived upon vegetable food and drank 
only water. Many repeated trials had so con- 
vinced him of this, that he constantly abstained 
from animal diet while engaged in diving. But 
as digestion is not confined to the stomach in the 
view which we have taken of it, we find that in 
animals living on vegetable food the intestines 
are generally much longer than in animals sub- 
sisting on animal food. In the sheep, for example, 
they are twenty-eight times the length of the body, 
while in animals which feed on a mixed diet the 
intestinal canal, as in man, possesses a medium 
extent. The importance of the length of this 
tube is at once apparent for the digestion of a diet 
which is with difficulty soluble, if we consider that 
the intestinal canal is believed to form an extensive 
surface, from which the digested food is constantly 
passing away by the mouths of vessels opening 
into it, termed lacteals. These lacteals are con- 
sidered to form a connexion between the intestines 
and the bloodvessels, by which the digested food, 
under the name of chyle, is transmitted into the 
current of the blood. The chyle, which may 
therefore be considered as incipient or young 
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blood, contains similar ingredients to those which 
we find in the stomach, v7z. fibrin, albumen, sugar, 
oil, red colouring matter, and salts. (Prout.) If we 
examine the blood when the chyle has been mixed 
with it, we might expect to find indications of its 
presence in that fluid. Accordingly it has been 
ascertained that the serum or watery part of the 
blood, after partaking of a meal which contains any 
fatty matter, is milky, and is not clear as is 
generally supposed. This has been ascertained to 
be the case in healthy men, and also in the inferior 
animals. For example, calves were fed on gruel 
and milk, and after various intervals they were 
slaughtered. The serum of the blood on ex- 
amination when the animal was killed from three 
to six hours after the meal was found to be 
milky, and to leave a greasy stain on filtering 
paper, when the amount of milk or fatty matter 
used was considerable; while the serum taken 
from an animal which had been subjected to 
starvation for a space of time varying from 
twelve to twenty-four hours, presented generally 
a clear aspect.* Besides the fatty matter which 
had been used as food, traces of albuminous matter 
were detected in the serum of the blood when in 
the milky state; and from some experiments also 


* Paper by the author, Phil. Mag., April and May, 
1845. 
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it would appear that sugar, either derived from 
the starch, or from the saccharine matter of the 
food, can be detected in the blood. ‘These observa- 
tions, for an opportunity of making which I am 
indebted to Dr. A. Buchanan, seem to be corrobo- 
rated by the fact stated by microscopical observers, 
that particles distinct from those of the fat can be 
detected in the chyle. 

It has been a subject of diecucent with physi- 
ologists, whether the chyle or incipient blood 1s 
taken up in the small intestines alone, or if 
absorption occurs also in the course of the large 
intestines. Upon this question it appears that 
no small degree of light may be thrown by a 
consideration of some circumstances in the feeding 
of cattle, which are sufficiently striking. As cows 
are continually feeding during the whole day, it 
can rarely happen that the stomach can be in any 
other condition than in that of engorgement, and 
yet the amount of water which the animals will 
swallow atasingle draught is certainly more than 
sufficient to fill the whole of the cavities of the 
stomach supposing them to be empty. The 
following table will show the quantity of water 
swallowed by two cows on different occasions. 
The animals were placed on the weighing-machine, 
and their weight noted. They were then allowed 
to satisfy their thirst, and their weight was again 
taken. 


TAKEN BY COWS. 


BROWN COW. 
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Food. Weight of Cow. 
Water 
Before After eiee ie 
Drinking. | Drinking. ; 
Ibs. lbs. lbs. 
12 Aug. Barley, molasses,| 1010 1038 28 
and hay. 
;19 — Malt and hay - 998s 1041 4a} 
29 ——— Ditto —- = - 1023} 10483 95 
4 Sep. Barley, linseed, and 991 1055 63 
hay. 
WHITE COW. 
Food. Weight of Cow. 
Water 
Before After pu 
Drinking. | Drinking. ; 
Ibs. Ibs. lbs. 
12 Aug. Barley, molasses, 1052 1106 54 
and hay. 
26 — Malt and hay -| 1028 1051 23 
4 Sept. Barley, linseed, and | 1056 1104 48 
hay. 
is. Beans and hay - 1060 1087 oF 


In the fourth experiment with the brown cow, it 
will be observed that the animal swallowed at one 


draught sixty-three pounds weight of water. 


As 


the water was derived from the Clyde, and con- 
tained but a small amount of inorganic matter, 
we shall be very near the truth if we admit that 
the cow, on this occasion, swallowed six gallons 
‘of water without taking a breath. Now it is 
obyious that in these trials the water must have 
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passed through the stomach into the. intestines. 
On mentioning these facts to Sir Benjamin Brodie, 
to whose opinion in such experiments I most 
willingly defer, he informed me that he had found 
the water taken by small animals, when they 
were killed soon after swallowing it, to be lodged 
in the colon or large intestine. A similar obser- 
vation has been made by Mr. Coleman, of the 
Veterinary College, in reference to the horse. — 
(Bell.) From which it has been inferred, that 
“the aliment is deposited liquid in the right colon ; 
that in arriving in the rectum or straight gut, it 
is deprived of fluid, and that the lymphatics of the 
great intestine are found distended with a limpid 
fluid. From such views the idea has been enter- 
tained that a very principal office of the great 
intestines was to imbibe the fluid from their 
contents in proportion to the wants of the system.” 
—(Beil.) It is not to be inferred, however, from 
the fact, that when the dung presents a less con- 
sistent aspect, that it contains a much larger 
quantity of water. In the case of cows fed on 
grass, when the dung was thin and liquid, the per- 
centage of solid matter was 11:27; while when 
they were feeding to a considerable extent on 
grain, and when the dung was very consistent, the 
amount of solid matter varied from 13 to 143 per 
cent., affording evidence certainly of a greater — 
quantity of water in the first instance than in the 
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second; but not so considerable as might be ex- 
pected from the external appearance of the sub- 
stances. . 

If the view of Bell be correct, and it seems a 
very plausible opinion, the colon would appear to 
act the same office as the paunch and second 
stomach of the camel, dromedary, and llama, in 
which animals there are large cells in those portions 
of the stomach for the retention of water, which is 
thus supplied to the systems of the animals ac- 
cording to the exigencies of their case. Since 
the experiments which I have detailed appear to 
warrant the conclusion, that the water swallowed 
by the cows was conveyed into the colon, it is 
obvious that this water, in its passage through 
the stomach, must carry with it much soluble 
matter, especially of a saline nature, which may 
be absorbed through the coats of the great in- 
testine, or thrown out with the excrementitious 
matter contained in the gut. It is in this way I 
am inclined to account for the considerable 
quantities of common salt and alkaline phosphates 
which I have met with in repeated analyses of 
the dung of cows fed on grass, hay, and grain. 
The amount of inorganic matter in cow-dung 
varies from 10 to 13 per 1000 parts; and in the 
latter case, the quantity of soluble salts, consisting 
of chlorides and phosphates, averaged as much as 
14 per 1000 parts. ‘The presence of these salts 
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was quite unequivocal, as on burning the dung 
and digesting the residue in water the common 
salt was easily obtained in characteristic cubical 
crystals by concentration. The fact of the colon 
serving as a kind of reservoir for the large 
quantities of fluid carried into the intestinal canal, 
may serve also to explain the mode of action of 
saline purgatives. It would appear that, when dis- 
solved in large quantities of water, they are carried 
at once to the colon, where they act by stimulating 
the intestine, increasing the peristaltic motion, 
and thus encouraging a more intimate mixture of 
the aqueous and solid contents of the gut, com- 
municating the same liquid condition of the contents 
of this intestine to those of the rectum, which are 
usually quite free from water, and thus contributing 
to their easy evacuation. Liebig has endeavoured 
to account for the action of saline purgatives by 
the power which they possess of extracting 
water from the tissues, in the same way that 
common salt extracts water from meat and forms 
brine. To a certain extent this explanation is 
satisfactory ; but it is obvious it cannot extend to 
the action of powders, such as jalap, &c., and ac- 
cordingly Liebig restricts his view to saline pur- 
gatives. But if, as Sir Charles Bell believes, 
there is always a quantity of water in the colon, 
we can more readily understand how such vegetable 
powders can act, and that their agency would be 
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assisted by the use of diluents which will be carried 
down to the rectum and be intermixed with its 
contents. The erect posture, if this view is 
correct, will be the most proper to assume after 
the administration of medicine, in order that the 
abundant draught of fluid may be carried rapidly 
by gravity to the lower extremity of the intestinal 
canal. This explanation of the action of purgatives, 
it will be observed, assimilates them to clysters, 
with this difference, that a purgative may act more 
or less from the stomach downwards, while the 
influence of a clyster is generally restricted to the 
rectum and colon. From this view we may also 
infer, that, in cases where the bowels obstinately 
resist the action of purgatives and it is considered 
advisable to administer a clyster, the action of 
the latter will be facilitated by the free use of 
tepid water mtroduced by the mouth. It may 
be further inferred from this view, that a prefer- 
ence should be given to saline purgatives over 
those of a vegetable nature, since, being soluble, 
they are at once carried to the large intestines, 
their proper sphere of action ; and, contrary to the 
frequent assertion, they are just as natural to the 
system as those of a vegetable nature, since all 
wholesome food contains saline ingredients. This 
view is, in some measure, opposed to the employ- 
ment of medicines in the state of pills, and would 
appear to dictate the propriety of administering 
BD 2 
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aperients in the form of solution whenever it 
can be practised with propriety. This observation 
it is not intended, however, should be construed 
into a recommendation of the use of purgatives ; 
on the contrary, we believe them to be much too 
frequently employed, and that a more intimate 
study of the process of digestion will convince 
both medical men and patients, that the primary 
object of attention is the nature of the food 
employed, and the due consideration of its adapta- 
tion to the particular circumstances in which an 
individual is placed. The nature of the action of 
purgatives now supported may be stated in a 
few words. The colon in a natural state contains 
water: the rectum contains only dry feces; a 
purgative increases the action of the colon, inter- 
mixes the water and contents more intimately, 
propels these liquid matters into the rectum, oc- 
casions also a similar action to that induced in 
the colon, and finally, enables the whole contents 
to pass away with facility. This view is, in some 
measure, borne out by the fact of such succulent 
food as grass, which contains from $ to 3 its 
weight of water, acting as an habitual aperient. 
Purgatives are usually employed to remove, 
as the phrase goes, irritating matter from the 
intestines. Now, as the only foreign substance 
of any consequence, in addition to the food, 
thrown into the intestines, is the bile, 1t becomes 
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an important object to determine upon what 
the physician is acting when he administers a 
purgative. The question, where are the irritating 
materials lodged? demands first a solution. If 
in the colon, then why should the whole length 
of the intestinal canal be subjected to the stimula- 
ting action of a purgative, since the end can 
be more easily attained by throwing a clyster 
into the large gut? The second question is, 
does the bile cause the irritation? And, third, 
does not the food occasion the derangement? So 
little are we prepared to answer these questions, 
that we do not even as yet know the function 
or destination of the bile. But there can be 
little hesitation in affirming, that the use of purga- 
tives is carried much too far in this country, 
especially mercurials, a class of the most dangerous 
poisons. The primary object of the introduction of 
food into the stomach and intestinal canal is to 
produce blood: in order that the latter may be 
of a healthy description, it is requisite that the 
food should contain the ingredients necessary 
for the production of blood, and that these 
should be in a state of integrity and health. 
It is scarcely to be wondered at that the con- 
sumption of putrid food, such as high-flavoured 
game, and large quantities of decayed cheese, 
should be incapable of producing healthy blood ; 
or rather, that the blood produced from sub- 
D3 
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stances in such a state of putrefaction should 
be liable to disease of the most dangerous and 
deadly. nature. One of the first considerations, 
then, in forming an opinion of the adequacy of 
food to produce healthy blood, is to compare 
its constituents with those of the blood. The 
true type of all food, as has been well demon- 
strated by Dr. Prout, is the milk which nature 
has provided so carefully for the use of sucking 
animals: in it we may expect to find all the sub- 
stances requisite for the production of healthy 
blood. The following: table affords, in parallel 
columns, a view of the ingredients entering into 
the composition of milk, wheat flour, and blood. 


Minx. Frovur. Buioop. 
Fibrin. Fibrin. 
Curd or Casein. nae eaen ee 
asein. Casein. 
Glutin. Colouring Matter. 
Butter. Oil. Fat. 
Sugar. Sugar, starch. Sugar? 
Chloride of potassium. ) ) 
Chloride of sodium. 
Phosphate of soda. Diets, L Ditte. 


Phosphate of lime. 
Phosphate of magnesia. 
Phosphate of iron. J 


From this table, therefore, we learn that the 
curd of milk is capable of undergoing certain 
modifications, which exhibit themselves under four 
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forms in the blood. The colouring matter, too, 
of the blood is absent from the milk; but the 
latter contains iron, which is connected with 
the colouring matter of the blood in some way 
not yet understood: and it was the opinion of 
Chaptal, and of others since his time, that the 
florid colour of the blood was occasioned by the 
action of the oxygen of the atmospheric air 
upon the iron of the blood. But the experiments 
of Dr. Prout, who found a trace of colouring 
matter in the chyle, that is,in blood before it 
has been exposed to the action of the oxygen 
of the atmosphere, would appear to militate against 
this plausible view of the cause of the florid 
colour of the blood; and yet it is impossible to 
avoid the suspicion that further inquiry, and a 
more intimate acquaintance with the process of 
respiration, will connect, in some manner or 
other, the iron which exists in no other part of 
animals but the blood with the function of the 
oxidation of the systems of animals. But besides 
the necessity for the presence of the same ma- 
terials in the food which exist in the blood, it is 
requisite that each should bear a certain relation to 
the whole, as will be attempted to be pointed out in 
the subsequent part of the work, during the dis- 
cussion of the effects of the different kinds of 
diet employed in the extensive series of experi- 
ments to be detailed. The previous observations 
p4 
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have shown the parallel nature of milk and 
blood. To make good milk, therefore, is ob- 
viously. producing a similar effect to that of 
forming good blood, and consequently contributing 
to build up the body of animals in a healthy 
and substantial manner. Again, as the blood 
of cows is identical in composition with that 
of the human species, it is obvious that the diet 
of the one class of animals must possess a similar 
composition to that of the other. It is important, 
as a preliminary step, to consider briefly the 
nature of the animals upon which the experiments 
for determining the influence of different kinds 
of food as diet were made. 
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CHAPTER IV. 
DESCRIPTION OF THE COWS. 


DESCRIPTION OF BROWN AND WHITE COW.— INFLUENCE OF 
SYMMETRY UPON THE AMOUNT OF MILK.—THE HEALTH 
OF AN ANIMAL DEPENDS ON THE PROPER RELATION OF 
ITS ORGANS.— DIFFERENCE OF CONSTITUTION OF ANIMALS 
DEPENDS ON THE NERVOUS SYSTEM.— FAT ANIMALS OFTEN 
TO BE CONSIDERED AS IN A STATE OF DISEASE. 


WHEN experiments are made upon a limited 
scale it is essential that the principal elements in 
the investigation should be carefully selected. 
Greater accuracy would be undoubtedly attained 
by experimenting upon a very large number of 
animals at the same time, provided that the 
execution could be effected with equal facility ; 
but when the subsequent tables are examined, 
it will be at once evident that the labour, and 
consequent liability to error, attendant upon such 
researches when made in a more extensive form, 
would more than counterbalance any objections 
to a more limited scale of inquiry. In under- 
taking this series of experiments it was requisite 
to choose cows which should produce average 
results. The selection was intrusted to a very 
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extensive agriculturist (possessing a large herd of 
milk cows), who was made acquainted with the 
object in view; and, from the results obtained, it 
appears that the choice was well made; and that, 
so far as the animals are concerned, there is 
probably nothing objectionable in the experiments. 
One of these animals was white or speckled, and 
the other was brown, and they answered to the 
following characters : — 

White or speckled Cow.— 'This was a handsome 
cow of the Ayrshire breed, possessing a face of 
no great length, but of considerable breadth. 
The horns were curved inwards and forwards, 
and their tips turned slightly upwards. The neck 
was covered with patches of a brown colour, and 
the rest of the body thinly spotted in the same 
manner. ‘The spine formed a remarkably con- 
tinuous horizontal line, unbroken by any de- 
pression. The chest was not characterised: by a 
more than usual wedge-like form, although when 
viewed from behind, in connexion with an ex- 
panded belly and short legs, this feature was to a 
certain extent observable. She therefore possessed 
undoubtedly an important element in a good milk 
cow, viz. large intestines and comparatively small 
lungs. ‘This cow was five or six weeks calved, and 
had seen the bull a fortnight previous to the com- 
mencement of the experiments. The quantity 
of milk which she gave when at pasture, it was 
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stated, was ten quarts, or about 25 Ibs. 12 oz. 
imperial weight. This amount was never, how- 
ever, reached during the whole course of the 
experiments, except upon one occasion. ‘This 
animal was remarkably quiet ; her age was between 
five and six years, and her weight a fortnight 
after her arrival 994 lbs. 

Brown Cow.— This cow was considerably in- 
ferior in size to the preceding, and by no means 
endowed with a figure so pleasing to the eye of 
the connoisseur. Her horns protruded more. 
The spine was not straight, but was characterised 
by a decided dorsal depression, a mark of 
inferiority in an Ayrshire cow. Her colour was 
brown, varied with a few white patches. Her 
belly did not protrude to such a degree as that of 
the white cow, and her lungs were in consequence 
larger in proportion. The quantity of milk 
which she gave at pasture is stated to have varied 
from nine to ten imperial quarts, a quantity 
which she much exceeded immediately after her 
arrival, but which gradually diminished and 
remained tolerably stationary till the close of the 
investigation. This cow had seen the bull two 
days before her arrival, but probably without the 
requisite effect, as she displayed occasionally 
considerable irritability, wildness of eye, and 
other well-known symptoms. The quantity of 
milk which she gave was generally less than that 
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yielded by the white cow, but the amount of 
butter was greater. Her weight, a fortnight 
after her arrival, was 9671 lbs. and her age was 
about five years. She had calved five or six 
weeks. 

It is not necessary, for the sake of elucidating 
the experiments, to discuss the much controverted 
points among agriculturists in reference to the 
form of cow best calculated for the purposes of 
the dairy, since practical judges differ as to the 
proper characters, and have too frequently fixed 
upon anatomical features as indicative of a good 
milk cow which are not necessarily so in a 
physiological point of view. No stronger proof 
could be adduced in support of this statement 
than the fact that the characters of a good milk 
cow of the short-horn breed are in many respects 
the reverse of those exhibited by the Ayrshire 
cow. The external symmetry of an animal must, 
in some measure, be viewed apart from its 
capacity to discharge a physiological function. 
It would be incorrect to judge of the capability 
of a man to undergo fatigue by the contour of 
his countenance, spine, and limbs alone, although 
their peculiar conformation might afford accessory 
proots of power. Recent experiments, in accord- 
ance with scientific views, would tend to show 
that strength or endurance of fatigue will depend 
more upon the relation of one important division 
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of the system to another, as of the organs of 
respiration, for example, to the stature or muscular 
development, than upon the general corporeal 
symmetry. A man of six feet and upwards may 
appear well proportioned to the eye, and yet 
experiment has shown that an inferior stature 
affords, on an average, greater muscular power, 
in consequence of the better ratio subsisting 
between the important organs which are necessary 
to the exercise of strength. This is at once 
obvious, if we bear in mind that the principal 
source of animal power is respiration, or that 
function by which certain portions of the digested 
food are converted into carbonic acid, acetic 
acid (?) and water; including, therefore, not only 
the lungs, but also the whole capillary system 
of the skin.* A short-winded person, or one 
whose respiratory organs are defective, is at once 
inferior in the capacity to undergo fatigue to 
another whose lungs are in a state of integrity ; 
and this is the result, not merely because the 
lungs are somewhat diseased, but because, the 
exciting cause of all animal motion being depen- 
dent on the function of respiration, —that is, the 


* ‘These views are strongly supported by the very in- 
genious experiments of Mr. Hutchinson, whose researches 
on respiration constitute a valuable contribution to phy- 
siology. See Journal of Statistical Society, June, 1844. 
Trans. of Med. Chirurg. Society of London, May, 1846. 
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conversion of carbon and hydrogen in the system 
into carbonic acid and water,—it is requisite 
that the oxygen of the atmosphere should have 
access to a certain amount of blood-surface to 
produce a given effect. When any obstacle 
occurs to mar this operation, —for example, in 
consequence of disease of a portion of the lungs, 
or of the influence of a cause operating upon 
the whole constitution, —the imevitable result 
is a deterioration of muscular power. It is 
unnecessary to multiply examples in proof of 
the co-existence of muscular power and capacity 
of lung, since a broad chest is generally accepted 
as an element of strength. The relation between 
the muscles, or flesh, and the lungs being under- 
stood, it will be more easy to appreciate the 
connexion between the intestines and the lungs. 
The intestines are the reservoir in which the 
food is placed for the purpose of being absorbed 
into the blood. The rapidity with which the 
dissolved or digested matter is taken up must, it 
is obvious, depend upon the rate at which the 
vessels destined for this purpose act; these being 
set in motion by the heart, this again by: the - 
nervous system, and the latter by respiration, 
there is discernible a beautiful chain of connexion 
between the oxygen of the atmosphere and the 
absorbed food. If the system described were 
always in equable movement, if no influences 
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were occasionally present to interfere with its 
proper equilibrium, animals would be in the 
condition of plants, which possess absorbing 
apparatus, but are destitute of one powerful 
interfering agent in the animal economy ; this is 
the brain and nervous system, upon the condition 
of which depend passions and emotions of the 
‘mind. It is principally by the study of this 
important apparatus that we derive our knowledge 
of what is peculiarly termed the constitution of 
animals. Without this system animals would be 
merely chemical machines, and we might then 
predicate, in every case, the effects of particular 
influences, as one animal would then differ from 
another merely in the extent of its mechanism. 
The intestinal canal may then be considered as an 
extensive absorbing surface, which is retained iz 
equilibrio by a properly balanced exhaling surface, 
the lungs and skin. If there were no nerves, 
this equilibrium would spontaneously proceed, 
and every part of the animal system would be 
duly supplied with its proper amount of support. 
But to stimulate the nervous system we employ 
exciting substances, such as alcohol and spices, &c. 
which increase the rapidity of absorption without 
acorresponding provision being made for the proper 
exhalation of the excess of food thus introduced 
into the system. The consequence must be the 
deposition of fat, a condition of the system which 
is ranked in the human subject as a disease 
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(Polysarcia adiposa).* The’ same: Sokal: occurs 
with the inferior animals if we force more food 
into their systems than can be in some degree 
proportionally exhaled. The deposition of fat 
ensues, and when it is carried to the extent too 
customary, among agriculturists, it assumes the 
form of a disease: when cattle are fed for the 
purpose of serving as human food, there ought not 
to be such a superabundance of fatty matter 
deposited as is usual with some of the animal 
monsters designated fat cattle. When they are 
properly fed, with a due attention to allowing 
them a certain amount of exercise, the fat and 
lean are deposited in healthy proportions, and the 
cattle may be employed without risk as human 
food. Passions or mental influences must ne- 
cessarily produce a decided effect upon the 
absorptive action of the intestinal canal, and may 
cause a diminished amount of nutriment to be 
absorbed : in this case the products of the animal, 
such as the milk of the cow, must necessarily be 
diminished. This remark is to be kept in view 
in considering the subsequent experiments. The 
cows were very different in reference to their 
nervous condition. The white cow was quiet 
and steady, generally eating equal portions and 
producing equable quantities of milk. The brown 
cow, on the contrary, was fitful in her appetite, 


* Inthe language of Lord Byron, “ fat is an oily dropsy.” 
— Rejected Addresses, p. 19. 
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and of cohsequence Was variable in the amount of 
products. In proportion to her weight she con- 
sumed a larger amount of food than her fellow, 
but always afforded less milk and a greater amount 
of butter. The variable action of her organs is 
well exhibited in the first series of tables. When 
at pasture she had given two pints less than the 
white cow, and immediately before the experiments 
she gave the same quantity as her fellow. On 
her arrival in Glasgow her milk greatly increased; 
but it soon began to diminish, although the same 
amount of food was continued. ‘That the change 
was not produced by any alteration in the food is 
obvious from the steadier result afforded by the 
white cow, which was also supplied with an equal 
weight of fodder. The amount of milk given by 
the brown cow was as much as 26 lbs. per day 
when she was fed with grass, and upon the same 
kind of food the quantity declined to 22 lbs. ; 
while the milk produced by the white cow was, 
at the commencement of the experiment with 
grass, 23 lbs., and at the termination of the trial 
21 lbs. ; so that there was a falling off, in the case 
of the brown cow, to the extent of 4 lbs., and with 
the white cow only to the amount of 2 lbs. That 
this result was not merely owing to a deficiency 
of water was proved by experiment, which gave 
the same amount of water in the milk of both 
cows; but the quantity of butter afforded by the 
E 
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brown cow amounted to 11ilbs., while that of 
the white cow was 81 lbs., in fourteen days, from 
1,427 lbs. of grass supplied to each animal. Again, 
when the animals were fed on steeped entire 
barley the brown cow’s milk fell from 22; lbs, 
to 171 lbs., while that of the white cow only 
declined from 22 lbs. to 194 lbs.; the brown cow 
falling off to the extent of 5lbs., and the white 
only to the extent of 23lbs. These facts are 
sufficient to show that the two animals were 
constitutionally different. The occasional wild 
look of the brown cow, her tendency to gore 
those who approached her, her frequent startled 
aspect, all indicated a nervous state of excitement; 
the probable cause of which has been already 
alluded to. The result of these experiments 
seems to countenance the idea, that, although a 
handsome external figure is not necessarily an 
indication of the highest capacity in a cow to 
produce milk and butter, yet that it may conduce 
to afford a steady supply of milk, inasmuch as it 
appears to indicate a proper relation between the 
organs. 

Colour of Cattle.—It has been supposed by 
some practical persons that the colour of an animal 
exercised some influence on the amount of milk 
produced. The determination of this point could 
only be decided by experiments upon different 
breeds of cattle ; but it is probable that colour is 
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not an important element in this inquiry, any 
farther than that the same parents being good 
milkers may originate a stock of similar character, 
both in colour and in functions, to themselves ; and 
hence a particular colour co-existing with good 
milking capacity would rather be an accidental 
than a physiological circumstance. The subject 
is one, however, open for inquiry, and is alluded 
to here because it is a favourite idea with some 
_ good practical observers. 

In the experiments to be detailed, it is proper 
to state that the milk was carefully weighed 
and also measured morning and evening; the 
numbers contained in the series of tables are 
therefore the exact results of experiments. The 
weight of grain may be taken as representing the 
exact chemical quantities, while the amount of hay 
being only given in quarter pounds might be re- 
ceived as the practical quantities, and not as the 
precise chemical numbers, The dung was also 
carefully weighed morning and evening, and its 
solid and liquid contents estimated by frequent 
desiccations. The butter was extracted from the 
whole of the milk. The morning’s milk was 
allowed to stand for twenty-four to thirty-six 
hours, and was then creamed; the cream being 
placed in the churn, together with the whole of 
the evening’s milk. The weights and measures 
used are all Imperial. 

E 2 
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CHAPTER V. 


INFLUENCE OF GRASS WHEN USED AS DIET. 


TABLES OF MILK AND BUTTER PRODUCED BY GRASS DURING 
FOURTEEN DAYS.— COMPOSITION OF THE MILK.—AMOUNT 
OF FOOD CONSUMED. — OF THE SOURCE OF THE BUTTER 
IN THE GRASS.— AMOUNT OF WAX IN THE FOOD.— COM- 
POSITION OF BUTTER. — MODE OF PRESERVING BUTTER 
FRESH FOR ANY LENGTH OF TIME.— IMPROBABILITY OF 
WAX BEING CONVERTED INTO BUTTER.— ON THE NATURE 
OF GRASS AND HAY AS FOOD.— ANALYSIS OF HAY.— GRASS 
LOSES NUTRITIVE MATTER WHEN CONVERTED INTO HAY 
“IN THIS COUNTRY.— TABLE OF FALL OF RAIN.— PROCESS 
OF ARTIFICIAL HAYMAKING SUGGESTED.— ANALYSIS OF 
STEM AND SEEDS OF RYE GRASS.— IMPORTANCE OF 
MAKING HAY BEFORE GRASS BEGINS TO SEED. 


IMMEDIATELY before the commencement of this 

experiment, the cattle had been grazing, and were 

brought a distance of about forty miles by railway ; 

a circumstance which may account for several 

irregularities and anomalies in the immediate sub- 

sequent history of the animals as derivable from 
the tables ; — 
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Proximate Analysis of the Experiment. — The 
composition of the grass, consisting almost entirely 
of rye grass (Lolium perenne), and of the dung, was 
as follows :— 


Grass. Dung. 
Water - - - - 75° 88°33 
Sol. Salts =~ - - 1°34 0°40 
Silica and Insol, Salts - 1°35 
Organic Matter - - 23°66 9°92 

100° 100° 


Hence the solid matter in the food of the brown 
cow was 356 lbs., in the dung 147, while in the 
food of the white cow there were 356 lbs. of solid 
matter, and in the dung 140 lbs., making in all 
425 lbs., swallowed by the two cows. 

The composition of the milk of the cows was 
as follows: — 


Brown.. White. 
Spec. Grav. - - - 1029°8 1029'8 
Water - - - - 87°19 87°35 
Butter - - - - 3°70 
Sugar - - - ~ 4°35 
Casein - - - - 4:16 
Sol. Salts - - - 0°15 0°156 
Insol. Salts. - - - 0°44 0.488 


From the previous experiments it therefore 
appears, that the same quantity of food given to 
cows nearly of the same weight produced 5 lbs. 
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less of solid matter of milk in one cow than in the 
other ; 100 lbs. of solid matter of grass producing 
in the brown cow 172 lbs. of dry milk, and in the 
white cow only 153 lbs. From the column, how- 
ever, in which the weight of the cattle is repre- 
sented, it appears that both cows were increasing 
in weight; but, as the white cow advanced most 
rapidly, it is probable that the difference in the 
quantity of solid milk may have been applied to 
increase the weight of the white cow. There is 
another alternative which is also admissible, viz. 
that the capacity of the lungs and respiratory 
organs of the white cow were greater than those 
of the brown cow, since the former absorbed a 
greater amount of solid matter from the grass, as 
appears from the difference between the grass and 
dung, than in the case of the brown cow. These 
important differences in the two animals rendered 
it impracticable to make comparative experiments 
upon them at the same time. The only method 
vhich could afford results of value was, to supply 
each with the same kind of food, and thus to obtain 
data which could enable a judgment to be formed 
of the relative nature of the constitutions of the 
animals. 

The whole series, therefore, consists of two 
parallel sets of experiments, the second of which 
may be viewed as a repetition of the first trials, 
thus serving to control any liability to error which 
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might readily occur from the nature of the in- 


vestigation. 


Ultimate Analysis of the Experiment. — 'The 
ultimate composition of the grass anc dung was 


found to be as follows: — 
Grass. Dung. 
Fresh. |Dried at 2129.|| Fresh. |Dried at 212°. 
Carbon - - S|) AN OSs 45°41 6°40 45°74 
Hydrogen - a) 143 5°93 0°78 5°64 
Nitrogen - -| 0-46 1°84 0-25 1°81 
Oxygen - - - | 10°39 41°54 5°20 37°03 
Aen ak es) Sl ge 528 1°37 9°78 
Water - - - | 75:00 86-00 
100 100 ‘1100 100 


Table exhibiting the Amount in Pounds of Carbon, 
&c. in the Food and Dung during fourteen days. 


Brown. WHITE. 
| Consump- Con- 
| Grass. | Dung. tion. P- || Grass. | Dung. sumption. 
| | oa aa 
Carbon -| 1613 67 943 1619 | . 64 973 
Hydrogen 21 8 13 21 73 134 
Nitrogen - 64 275 315 64 2h 4 
Oxygen -| 148 544 934 148 52 96 
| Ash - 183 14) 45 183| 133 5 
| Water -| 10703} 9021 | 1674 || 10703] 860 | 2103 
| 14263| 1049 377 | 14263} 1000 | 4262 
From this table we learn that the brown cow 
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consumed daily 62 lbs. of carbon; this is very 
nearly equivalent to 1 oz. of carbon for every 92 lbs. 
of live weight, (the cow weighing 8 cwt. 71 Ibs.) 
The white cow consumed daily nearly 7 lbs. of 
carbon, or 1 oz. of carbon to 83 lbs. of live weight ; 
and the daily consumption of all constituents is 
represented in the following table, which affords a 
view of the mean of the two cows :— 


Ibs. 
Carbon - “ - 6°87 
Hydrogen - - - 0°93 
Nitrogen - - - 0:28 
Oxygen - - - - 6°76 
Ash - . - - 0°33 
Water - - - - 13°50 

28°67 


That so much matter should be ejected by 
animals is a circumstance liable to excite surprise 
in one who examines the physiology of digestion 
merely in a cursory manner; but when we recol- 
lect that the stomachs of a cow are of great capa- 
city, capable of holding several gallons of water, 
and that these vessels, if we may so speak, require 
to be filled, in order that a mechanical excitement 
may be communicated to their surrounding coats, 
we may discover perhaps why a condensed regimen, 
although it might contain sufficient nourishment to 
supply the waste of the body, from its insufficiency 
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of bulk to excite the stomach to secrete the re- 
quisite gastric fluid, might be incompletely di- 
gested. Hence it may be that grain and all 
farinaceous food are insufficient for cattle: they 
require a quantity of hay or straw in addition, for 
the purpose, in common language, of filling up the 
animal, but possibly to excite the coats of the 
stomach to the action of secretion. It is perhaps a 
preferable view to consider the hay as containing 
a larger amount of calorifient constituents. 

Of the Constituent of the Grass which supplies the 
Butter. —It is now upwards of a century since 
Beccaria of Bologna broached the idea that 
animals are composed of the same substances which 
they employ as food: “ En effet si l’on excepte la 
partie spirituelle et immortelle de notre étre, et si 
nous ne considerons que le corps, sommes nous 
composés d’autres substances que de celles qui nous 
servent de nourriture. (1742.)— Collection Acade- 
mique, tome x. p. 1. In more recent times Dr. 
Prout has defended the same doctrine, and has 
referred us to milk as the type of nourishment. 
In this fluid the main solid constituents are oil, 
fibrin, and sugar; these, therefore, or analogous 
bodies, he considers should enter into the com- 
position of all wholesome nutriment. Still more 
lately a difference of opinion has resulted with 
reference to the exact part which starch or sugar 
plays in the animal economy. Fibrinous matters, 


60 _ THE SOURCE OF THE 


it is generally admitted, undergo little or no alter- 
ation in the system; but whether it is necessary 
in order to produce fat in an animal, that the food 
should contain oil, and that no other form of nutri- 
ment can produce this substance, is a question 
which has been very much debated. It has been 
contended that the presence of oil, if not essential 
in the food, is at least very important in increasing 
the amount of fat deposited; while Liebig holds, 
that oil may possibly be assimilated or converted 
into butter, but that the same product may result 
from the deoxidation of starch or sugar in the 
animal economy. ‘To the agriculturist, the settle- 
ment of this question is of no small importance, 
since it may guide him to the use of various kinds 
of food, for the fattening of cattle, which may 
otherwise be overlooked, and may also conduce to 
the proper preparation of food, a subject which has 
received less attention than perhaps it deserves. 
In the prosecution of the present series of experi- 
ments the prospect of throwing some light upon 
this interesting subject has been kept in view; and, 
in general, such experiments as were required to 
afford data for calculating, fromthe different kinds 
of food, the probable origin of the oily matter 
secreted by the animals, have been carefully regis- 
tered. To solve the question, it is necessary to 
ascertain the amount of oil in the food. The oily 
matter in the grass was determined by first drying 
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the grass at the temperature of 212°, to remove 
water; it was then digested in successive portions 
of ether, until. this liquid ceased to remove any 
matter in solution. The. same experiment was 
performed with the dung. The first process, there- 
fore, gave all the oily matter swallowed by the 
animal, and the second afforded the oil or wax 
which was not taken into the system : 2000 grains 
of grass, when dried, became 500 grains. By 
digestion in ether 42°3 grains were taken up of a 
matter having a dry waxy consistence, possessing a 
green colour, but without any of the characters of 
a fluid oil; this is equal to 2°01 per cent. 4284 
grains of moist dung from grass, equivalent to 500 
grains of dry dung, afforded 13-2 grains of an ex- 
actly similar green waxy matter to that found in the 
grass, equal to 0°312 per cent. The largest amount 
of wax in the dung of the cattle was obtained while 
they were feeding on hay; 1000 grains of dung 
left, at the temperature of 212°, 157 grains of dry 
dung, which gave 6 grains of wax, equivalent to 
0-6 per cent. in moist dung, or 3°82 per cent. in 
the dry dung. All of these products were care- 
fully dried for some days at the temperature of 
boiling water. From these data, then, we are 
enabled to construct the following table : — 
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lbs. 

Amount of wax in food of both cows in fourteen : 
days - - - - 57:3 
Amount of wax in dung “ - - 63 
Amount of wax consumed by the cows - 51:0 
Amount of dry butter - - = - 16-7 
Excess of wax in the food - - - 343 


To ascertain whether the whole of the butter is 
removed from the milk by the usual process of 
churning, portions of the same milk were analysed 
by the usual methods, for the sake of comparison. 
The brown cow’s milk in the present experiment 
contained 3°46 per cent. of butter, while, by ana- 
lysis, the amount was 3°7, making a difference of 
rather less than a quarter of a pound in 100 pounds 
of milk. This is so small that it does not affect 
the preceding calculation, but rather tends to show 
that the determination of such questions on a large 
scale is preferable to the usual analytic methods, 
since the analysis of milk twice a day for several 
months would be such a laborious work as to ren- 
der its accomplishment impossible. 

It is necessary to explain the circumstance that 
butter, as obtained by the usual mechanical pro- 
cess, contains foreign matter, consisting of water 
and curd, or casein. By analysis, butter was found 
to have the following composition: — 
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Casein = * a - 094 
Oil = e - - 86:27 
Water - = = - 12°79 


The composition of French butter has been 
stated to be somewhat different (Boussingault), as 
it has been found to contain upwards of eighteen 
per cent. of impurity. This difference may be 
owing to the coldness of the summer during which 
the present experiments were made. 

The hardness of the butter was a subject of 
general remark, and might render it better fitted 
for being freed from the casein than if it had pos- 
sessed a more fluid form. 

Mode of preserving Butter fresh.— The cause of 
the tainting of fresh butter depends upon the pre- 
sence of the small quantity of curd and water 
as exhibited by the preceding analysis. To ren- 
der butter capable of being kept for any length 
of time in a fresh condition, that is, as a pure solid 
oil, all that is necessary is to boil it in a pan till 
the water is removed, which is marked by the ces- 
sation of violent ebullition. By allowing the li- 
quid oil to stand for a little the curd subsides, and 
the oil may then be poured off, or it may be 
strained through calico or muslin, into a bottle, 
and corked up. When it is to be used it may be 
gently heated and poured out of the bottle, or cut 
out by means of a knife or cheese gouge. This is 
the usual method of preserving butter in India 
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(ghee), and also on the Continent ; and it is rather 
remarkable that it is not in general use in this 
country. Bottled butter will thus keep for any 
length of time, and is the best form of this sub- 
stance to use for sauces. 

From the preceding table it appears, that the 
oil consumed by the cows greatly exceeded the but- 
ter, and the oil contained in the dung, even if the 
casein and the water were not subtracted from the 
putter; the total quantity of butter being 19 Ibs. 
6 oz. The result of this experiment is in perfect 
accordance with the facts observed by Boussin- 
gault, who, in similar researches upon cattle, found 
the oil in the food to exceed that in the dung 
and milk. The matter extracted by ether from 
grass, however, can scarcely be termed an oil, since 
it possesses all the characters of a wax; that is, a 
body which contains a smaller amount of oxygen 
than a fat oil,—certainly less than is contained in 
butter. It is therefore difficult to conceive a wax 
to obtain more oxygen in the system, and to be 
converted into an oil, where all the actions are 
calculated to remove oxygen, and not to supply 
it: such an occurrence would be as probable as 
the addition of oxygen to wood by throwing it 
into a furnace. The production of butter from 
sugar by the action of casein or curd is, on the 
contrary, a process with which chemists are now 
familiar, and is therefore more readily admissible 
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into physiological theories than the idea of the for- 
mation of butter from wax, since we are unac- 
quainted with any analogous example. The con- 
nexion between sugar, oil, and wax is exhibited by 
the following formula : — 


Carb. Hyd. Oxyg. Differences. 
Sugar = - - 48 44 44 Carb. Hyd. Oxyg. 
Fat - - - 44 40 4 4.4 2.40 
Wax - - - 40 40 2 ADO 2 


In bees we have a well demonstrated example 
of the production of wax from sugar, while fat, or 
the intermediate stage, is probably first produced 
in the body of the bee, and is then, by the loss 
of a small portion of carbon and oxygen, convert- 
ed into wax, or to the lowest state of oxidation 
existing in the animal system. ‘The point there- 
fore to which it is necessary to direct attention is, 
that we have instances in chemical physiology of 
substances being produced from the others pre- 
ceding it in the table, but that we are unac- 
quainted with any phenomena of an inverse order; 
nor would such an occurrence be explicable upon 
the principles on which the animal system is un- 
derstood to proceed. Taking all these circum- 
stances into consideration, it appears that there are 
fewer difficulties in the way of supposing that 
butter is formed from the starch and sugar, or 
albuminous matter, of the food, than from the 
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waxy matter which is present in such consider- 
able quantities. There is only one instance, with 
which physiologists are at present acquainted, that 
could be adduced as evidence in favour of any 
substance being rendered more complex in the 
animal system,—viz. the production of fibrin or 
flesh from curd or casein. So far as chemical 
experiments carry us we are not in a condition to 
affirm that no fibrin exists in milk, but it is ad- | 
mitted that none has as yet been detected. If 
these be correct, then it would appear to follow 
that the infant fed on milk must derive its flesh 
from the curd of that fluid, and that as curd con- 
tains no phosphorus (while fibrin does) the curd 
of the milk, in order to form muscular fibre, is 
united to phosphorus in the animal system, and is 
thus built up, instead of being, as 1s the rule with 
other substances, reduced to a smaller number of 
elements. 

The objection to this view of the subject is, that 
the experiments which have been made on fibrin 
do not prove that it contains phosphorus; they 
only prove that phosphoric acid can be detected 
in it even when it is purified in the most careful 
manner suggested by chemical knowledge; and 
it would therefore be somewhat premature to 
adopt any such analogy as that which we have 
been considering.* 


* When this passage was written, in November, 1849, 
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Onthe Nature of Grass and Hay as Food.—Grass, 
as may be readily imagined, varies very consider- 
ably in its composition, according to its age, and 
also, as may be expected, according to its species. 
The experiments undertaken during the present 
investigation have sufficiently demonstrated the 
first of these positions; but the second is still open 
for inquiry, since chemists who have previously 
analysed grass and hay have omitted to particu- 


I founded my reasoning in reference to the probability 
of phosphorus not being a constituent of animal sub- 
stances partly on the circumstance that Fremy, in his 
analysis of the acid of the nerves (cerebric acid), found 0°9 
per cent. of phosphorus ; while, in my examination of the 
same substance, further purified, I found only 0°46 per 
cent. Since that period, however, Liebig has found that, 
when properly prepared, fibrin and albumen are destitute of 
phosphorus. In the May number of the Philosophical Ma- 
gazine for 1846, I have described a modification of fibrin 
under the name of pegmin, well known as the buffy coat of 
inflamed blood. ‘This substance contains sulphur, and can- 
not, therefore, be termed an oxide of protein. Under the 
name of pyropin I have also described a ruby-coloured 
substance found in the position of the pulp of the elephant’s 
tooth. The following is their composition : — 


Pegmin. Pyropin. | 
I. TE } 
Carbon - - 52:07 53°33 53°50 | 
Hydrogen - ~ 7:00 7°52 7°66 
Nitrogen - - 14°31 14°50 
Oxygen - 26-62 24-65 38°84 
Sulphur - 


68 COMPOSITION OF RYE-GRASS. 


larise the botanical names of the plants which 
they have examined. The grass used in the pre- 
sent experiments consisted almost entirely of rye 
grass (Lolium perenne), and the hay employed 
was also similarly constituted. 

It may be interesting, for the sake of com- 
parison, to give a table of the analysis of such spe- 
cimens of hay as have been analysed hitherto: — 


I. Analysis of hay made at Giessen by Dr. 
: Will: the species of grass is not men- 
tioned. 

II. Hay grown in the neighbourhood of Stras- 
burg in France, analysed by M. Boussin- 
gault: the name of the grass is omitted. 

Ill. Analysis of Lolium perenne, as previously 
given and used in the present experiments. 


I. If. Ill. 


45°87 45°80 45°41 


Carbon - - 

Hydrogen - - 5°76 5:00 5593 
Nitrogen - - 3 1°50 1°84 
Oxygen - - } ae 38°70 39°21 
Ash - - - 6°82 9:00 46 


Although the species of grasses constituting 
these specimens of hay were in all probability 
different, the correspondence in their composition 
is sufficiently striking. 

_ The amount of solid matter in this grass varied 
from eighteen to upwards of thirty per cent., 
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according to the early or late period of its growth. 
The grass made use of in the first experiment 
contained from eighteen to twenty-five per cent. 
In our calculations the latter number has been 
adopted. 

When grass first springs above the surface of 
the earth the principal constituent of its early 
blades is water, the amount of solid matter being 
comparatively trifling ; as it rises higher into day 
the deposition of a more indurated form of carbon 
gradually becomes more considerable ; the sugar 
and soluble matter at first increasing, then gra- 
dually diminishing, to give way to the deposition 
of woody substance. 

The following table affords a view of the com- 
position of rye-grass before and after ripening : — 


18th June. 23d June. 13th July. 
Water - - 76°19 81:23 69:00 
Solid Matter - 23°31 £377 31:00 


These are important practical facts for the 
agriculturist ; for if, as we have endeavoured to 
show, the sugar be an important element of the 
food of animals, then it should be an object with 
the farmer to cut grass for the purpose of hay- 
making at that period when the largest amount of 
matter soluble in water is contained in it. ‘This 
is assuredly at an earlier period of its growth 
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than when it has shot into seed, for it is then that 
woody matter predominates ; a substance totally 
insoluble in water, and therefore less calculated to 
serve as food to animals than substances capable 
of assuming a soluble condition. This is the first 
point for consideration in the production of hay, 
since it ought to be the object of the farmer to pre- 
serve the hay for winter use in the condition most 
resembling the grass in its highest state of per- 
fection, The second consideration in haymaking 
is to dry the grass under such circumstances as to 
retain the soluble portion in perfect integrity. 
To ascertain whether hay, by the process and 
exposure which it undergoes, loses any of its 
soluble constituents, the following experiments 
were made : — 


Ist. —3000 grains of rye grass in seed, on the 
13th July, gave up to hot water a thick 
syrupy fluid, which, when dried till it 
ceased to lose weight at 212°, weighed 
217°94 grains, equivalent to 7°26 per cent. 


2d.—2500 grains of rye grass, digested in 
cold water, yielded 53°23 grains of extract, 
equal to 2°12 per cent. This rye grass 
contained 31 per cent. of solid matter, and 
69 per cent. of water. 


3d. — New hay, made from rye grass, and con- 
taining 20 per.cent. of water, for the sake 
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of comparison, was also subjected to 
similar trials, 


Grains. 


Ist. 1369 gave to hot water 290° v7 7 of extract, 16°12 per ct. 
1000 - - 15934 - - 1593 — 
1000 - - 140 - - 14 os 

2d. 2000 grains of new hay, in seed, digested in cold water, 

yielded 101°3 grains of extract = 5:06 per cent. of 
soluble matter. 


From these numbers we learn that 100 parts 
of hay are equivalent to 3871 of grass. This 
amount of grass should contain of soluble matter 
in hot water 28°13 parts, and in cold water 8:21 
parts. But the equivalent quantity of hay, of 
100 parts, only contains 16 instead of 28 parts 
soluble in hot water, and 5:06 instead of 84 parts 
soluble in cold water. A very large proportion 
of the soluble matter of the grass has obviously 
disappeared in the conversion of grass into hay. 
The result of the haymaking in this particular 
instance has, therefore, been to approximate the 
soft, Juicy, and tender grass to woody matter, by 
washing out or decomposing its sugar and other 
soluble constituents. These facts enable us to 
explain the reason why cattle consume a larger 
amount of hay than is equivalent to the relative 
quantity of grass. Thus animals which can sub- 
sist upon 100 Ibs. of grass should be able to retain 


the same condition by the use of 25 Ibs. of hay, if 
F4 
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the latter suffered no deterioration in drying. 
The present series of experiments, however, show 
that a cow, thriving on 100 to 120 lbs. of grass, 
required 25 lbs. of hay, and 9 lbs. of barley or 
malt, affording thus collateral evidence of the view 
which we have taken of the imperfection of the 
process of haymaking at present in use in this 
country. 

The great cause of the deterioration of hay is 
the water which may be present, either from the 
incomplete removal of the natural amount of 
water in the grass by drying, or by the absorption 
of this fluid from the atmosphere. Water when 
existing in hay from either of these sources will 
induce fermentation, a process by which one of 
the most important constituents of the grass, — viz. 
sugar — will be destroyed. The action necessary 
for decomposing the sugar is induced by the 
presence of the albuminous matter of the grass; 
the elements of the sugar are made to re-act on 
each other in the moist state in which they exist, 
in consequence of the presence of the water and 
oil, and are converted into alcohol and carbonic 
acid according to the following formula : — 


Carb. Hyd. Oxyg. 
1 atom sugar = - - BAUD OM SS 


2 atoms alcohol -~ - = Sy a 4, 
4 atoms carbonic acid - = 4 0 8 
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- That alcohol is produced in a heated haystack 
in many cases may be detected by the similarity 
of the odour disengaged to that perceptible in a 
brewery. We use this comparison because it has 
been more than once suggested to us by agricul- 
turists. The quantity of water or volatile matter 
capable of being removed from hay at the 
temperature of boiling water varies considerably. 
The amount of variation during the present 
experiments was from 20 to 14 per cent. If 
the lower per-centage could be attained at once 
by simple drying in the sun, the process of hay- 
making would probably admit of little improve- 
ment; but the best new-made hay that we have 
examined contained more than this amount of 
water, the numbers obtained verging towards 20 
per cent. When it contains as much as this it 
is very liable to ferment, especially if it should 
happen to be moistened by any accidental ap-. 
proach of water. The only method which we 
have found to succeed in preserving grass perfectly 
entire is by drying it by means of artificial heat. 
Rye grass contains, at an early period of its 
growth, as much as 81 per cent. of water, the 
whole of which may be removed by subjecting 
the grass to a temperature considerably under 
that of boiling water; but, even with a heat of 
120°, the greater portion of the water is removed, 
andthe grass still retains its green colour, acharacter 
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which appears to add greatly to the relish 
with which cattle consume this kind of provender. 
When this dried grass (as it may be truly termed 
by way of distinction from hay) is examined, it 
will be found to consist of a series of tubes, which, 
if placed in water, will be filled with the fiuid, 
and assume in some measure the aspect of its 
original condition. In this form cattle will eat it 
with relish, and prefer it to hay, which, in com- 
parison, is blanched, dry, and sapless. The 
advantages obtained by this method of making 
hay, or rather of preserving grass in a dry state, 
are sufficiently obvious.. By this means all the 
constituents of the grass are retained in a state of 
integrity ; the sugar, by the absence of water, is 
protected from undergoing decomposition, the 
colouring matter of the grass is comparatively 
little affected, while the soluble salts are not 
exposed to the risk of being washed out by the 
rains, as in the common process of haymaking. 
The amount of soluble matter capable of being 
taken up by cold water is, according to the pre- 
ceding trials, as much as 5 per cent., or a third of 
the whole soluble matter in hay. We may there- 
fore form some notion of the injury liable to be 
produced by every shower of rain which drenches 
the fields during hay harvest. It is not only, 
however, the loss which it sustains, in regard to 
the sugar and soluble salts, that renders hay so 
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much less acceptable than grass to the appetite of 
cattle. The bleaching which it undergoes in the 
sun deprives it of the only peculiarity which dis- 
tinguishes the one form of fodder from the other ; 
grass deprived of its green colouring matter 
presents exactly the appearance of straw, so that 
hay ought to be termed grass straw. It is 
obvious, from the experiments detailed, that the 
operation of haymaking, as conducted in this 
country, has a tendency to remove a great pro- 
portion of the wax in the grass. Thus it was 
found that rye-grass contained 2:01 per cent. of 
wax. Now as 3873 parts of rye grass are 
equivalent to 100 parts of hay, and as 387} parts 
of grass contain 7°78 parts of wax, it is obvious 
that 100 parts of hay should contain the same 
amount of wax; but by experiment it was found 
that 200 grains of hay contained 4 grains of wax, 
which is equivalent to 2 per cent., almost ex- 
actly the amount contained in grass. Hence it 
appears that no less than 5°78 grains of wax have 
disappeared during the haymaking process. The 
whitening process which the grass undergoes in 
drying renders it apparent that the green colour- 
ing matter has undergone change; but that it 
should have been actually removed to such an 
extent, or at least have become insoluble in ether, 
is a result which could scarcely have been antici- 
pated without actual experiment. Some improve- 
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ment in the preparation of hay is imperatively 
demanded in such localities as are affected with a 
more than usual fall of rain. The following table 
of the fall of rain will point out where such pre- 
cautions are more particularly required : — 


Inches. 


Glasgow - - - - 21°3 

London - - = - 24°0 

Edinburgh - - - 24°5 

: : a ¢ Abbey St. Bathans, 

Berwickshire - - s 32'5 400 feet above sea. 
| Manchester - ~ - 36'1 

Lancaster - = - SOT. 

Paisley - 5 2 = 47°1 at the Reservoir. 

Strathaven = - - 45°8 700 feet above sea. 

Bt ae a . 61:8 es feet above the 

town. 


The Glasgow result is the mean of many years’ 
observation at the Macfarlane Observatory. The 
London is taken from the Royal Society Register, 
the mean of ten years. The Edinburgh number 
is from observations at the observatory. The 
Berwickshire number is the mean of two years’ 
register, by Mr. Wallace, kept at my request. The 
Manchester and Lancaster are from Dr. Dalton. 
The Paisley and Greenock results are from the 
water-works register, the mean of seven years. 
The Strathaven number is from registers kept at 
my request by Mr. Wiseman. 

Frequently the quantity of rain which falls 
in May and June, the haymaking season, is 
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ereater thanin Apriland July. In those localities 
where the fall of rain is so considerable the 
preparation of good sound hay by the usual 
process will be almost impracticable, and in such 
places too frequently hay in a state of de- 
composition is given to animals, at the risk of 
their being seriously injured, since all food whose 
particles are in a state of fermentation or putre- 
faction, which are analogous actions, must have 
a tendency to produce similar decompositions in 
the fluids of the animal system. In the neigh- 
bourhood of manufacturing towns there could 
be no difficulty in preparing abundance of hay 
by the process now recommended. The waste 
heat of the chimneys might be sent through apart- 
ments or sheds of almost temporary construc- 
tion, guided by a proper draught, so as to carry 
off the vapour as soon as it is volatilised; and 
the same arrangements might, with economy, be 
adopted in conjunction with brick and tile works. 
Haymaking would thus commence at a much 
earlier period of the season, the grass would be 
cut, carted to the drying-room, and in the course 
of a few hours be ready for stacking. When 
hay prepared in this manner is to be given to 
eattle and horses it may be steeped in a tank for 
twenty-four hours, or any adequate period, before 
being placed in the racks and boxes; and the 
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steep water, which will contain sugar and soluble 
salts, should be given to them to drink. 

By this system of preserving grass we should 
be continuing to our cattle in winter our summer 
food, which all admit to be superior to every 
other substitute; and while the animals them- 
selves would be benefited, much uneasiness and 
trouble in winter would be saved to the farmer. 
In a moist climate, especially like that exhibited 
in Scotland during the last year, it appears 
highly desirable that farmers should possess on 
their premises a drying-room, where hay, potatoes, 
and even corn, might be dried. Had such a 
convenience been attached to many of our farmers’ 
offices last season much corn might have been 
saved, even by drying one or two cart-loads 
daily. This desideratum might be effected by 
running a flue through the barn, level with the 
floor, its upper surface being covered with iron 
plate or tiles. By means ofa small quantity of 
fuel a barn-full of corn in sheaves, properly 
disposed, might be dried in a few hours. The 
artificial method of drying grass here suggested 
will of course be unnecessary when the grass can 
be deprived of its water by the heat of the sun 
with sufficient rapidity, and without being ex- 
posed to the drenching influence of the rain of 
our northern climate. That rapid drying can be 
effected, even in wet seasons, in Scotland, I have 
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had an opportunity of witnessing, in the case of 
an excellent sample of hay prepared during the 
summer of 1845, on the grounds of Mr. Fleming, 
of Barochan, for a specimen of which I am in- 
debted to that gentleman. The only complaint 
which I have heard offered to the English plan of 
haymaking is the additional amount of labour 
required, but surely any rational excess of labour 
is preferable to the complete deterioration of the 
hay crop. 

The constituents of the rye-grass, washed out 
by rain, would be principally the sugar and 
soluble salts. The nature of the inorganic salts, 
both of the stem of the grass, when dried, as hay, 
and of the seeds, is as represented in the following 
tables. 

100 parts of the stem and seeds were com- 
posed as follows : — 


| Stem. Stem. Seed. | 


Water - - 15°50 19°30 11°376 
Organic Matter - 79°52 Oe, 82°548 
Ash - - - 4°98 4:98 6:070 
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Table of Saline Matter in Stem and Seeds of 
Lolium perenne (Rye-grass). 


Stem. Seed. 


64°57 43°28 
12°51 16°89 


Silica - - 
Phosphoric Acid 


Sulphuric Acid - - - - - - 8°12 
Chlorine - - = - - - - trace 
Carbonic Acid - 2 : = = = 3°61 
Magnesia - - - - = - 401 S31 
Lime - “ - = - - - 6°50 18°55 
Peroxide of Iron - - - A - 0°36 2:10 
Potash = - = - - = 8:03 5:80 
Soda - - - - - - - Aoi 7 1°38 


There is no doubt, from numerous other analyses 
which I have made, that these numbers undergo 
very considerable modifications on different soils. 

A comparison of the two columns of this table 
adds another argument to that already brought 
forward against the practice of allowing rye-grass 
to come to seed before cutting it for hay, since 
the seed tends to remove a larger portion of 
phosphoric acid from the soil than the stem; the 
quantity of acid found in the seed exceeding that 
in the stem by one fourth. A similar observation, 
with greater force, applies to the lime, as the 
amount of this earth is two thirds greater in the 
seed than in the stem. The quantity of alkalies 
is twice as great in the stem as in the seed, while 
the total ash of the seed is a sixth part superior 
in amount to that of the stem. 
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CHAPTER VI. 
ON BARLEY AND MALT DIET, 


BARLEY AND MALT, WHEN NOT CRUSHED, ALTHOUGH 
STEEPED IN HOT WATER, ARE IMPERFECTLY DIGESTED 
BY COWS.— TOO LARGE A QUANTITY OF GRAIN DIMINISHES 
THE AMOUNT OF MILK.— BARLEY PRODUCES A GREATER 
QUANTITY OF MILK AND BUTTER THAN MALT.— DIFFER- 
ENCE IN THE ULTIMATE COMPOSITION OF BARLEY AND 
MALT.— DIFFERENCE IN THE AMOUNT OF NITROGEN IN 
BARLEY AND MALT.— DIFFERENCE IN THE SALINE CON=- 
STITUENTS OF BARLEY AND MALT.—EFFECT OF THE PRO- 
CESS OF MALTING. 


ALTHOUGH it might appear that the most correct 
method of determining experimentally the compa- 
rative nutritive effect of food would be to accus- 
tom an animal to a diet of one species of food, and 
then to substitute for a certain portion of it a 
definite quantity of that whose nutritive power was 
intended to be tried, and, lastly, to calculate the 
results, experience leads us to a different method 
of investigation. Physiology tends to show us, 
that an animal performing certain functions con- 
sumes an amount of oxygen daily, varying according 
to the state of the atmosphere and to other phy- 
sical causes which are not always capable of appre- 
G 


82 INFLUENCE OF 


ciation. We adduce at once, then, from these cir- 
cumstances, apart from experiments, that an 
animal consumes every day a different amount of 
fodder, and that, if it is not permitted to use as 
much food as shall repair the waste of its system, 
it must lose flesh and strength; and hence expe- 
riments made without a due attention to the phy- 
siological state of the animal must lead to conclu- 
sions which are not legitimate. The force of this 
observation we have had sufficient opportunities of 
observing, not only on the present but on other 
occasions, and it may be illustrated by the following 
example: — A cow if fed for two days on an insuf- 
ficient quantity of food, as indicated by loss of 
weight and diminution of milk, will require at least 
double that time to reach the condition from which 
it had deteriorated; and the reason of this is ob- 
vious, because the partial starvation has caused it 
to lose a portion of the substance of its body, which 
requires a longer time to re-establish than to pull 
down. This rule is applicable to the dietary of 
men as well as the inferior animals.. An increase 
of labour should always be accompanied with an 
increase of food, both at sea and in prison ; a short 
walk to one confined in a solitary cell calls for 
some augmentation of food. A slight increase of 
temperature, or the irritating influence of insects, 
will effectually diminish the milk of a cow, and 
indicates the propriety of increasing the amount of 
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fodder. The first two of the following experiments 
demonstrates these positions in a striking manner. 
With the entire malt and barley the amount of 
grass was limited, but afterwards the hay was 
supplied ad libitum. 
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The result of this and the following experiment 
demonstrates the importance of reducing the food 
to a fine state of division. 

Previous to this experiment, as will be observed 
by consulting the table of experiments on the 
effect. of grass in feeding the cows, the animals 
were both gaining weight. By calculating the 
value of the barley as a nutritious body from the 
nitrogen contained in it, it was found that 23 lbs. 
of barley contain as much albuminous nutriment 
as 10 Ibs. of grass. The result of the experiment, 
however, shows that although this fact may be 
correct, yet that the conditions of the trial were 
not such as to prevent the animals from falling off 
both in milk and in weight. The true reason of 
the failure seems to have been, that the digestion 
of the barley was in some degree prevented by the 
want of power in the animal organs to rupture the 
husk of the grain. The result of the experiment 
demonstrates the importance of a certain amount 
of cookery in feeding cattle which are possessed of 
teeth only in one jaw. 

The data which have served as the basis of the 
preceding calculations are included in the follow- 
ing table, as derived from repeated experiments: — 
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Water and Solid Matter in Food. 


Milk. Dung. Grass. Barley. 
Solid Matter - 12-6 13°46, Siu 90°54 
Water - -| 874 86°54 69° 9°46 


The white cow’s milk on the second of: July 
or ninth day of the experiment, possessed the 
following composition, the specific gravity being 
1,032 : — 


Water - - ~ = 87°40 
Soluble salts = = ye OL 
Insoluble salts - > = 0°42 
Butter 
Sugar } - - - 12:01 
Casein 


In several determinations the water in the milk 
of both cows was never found to vary more than 
a few tenths when properly dried. 

In comparing this experiment with the pre- 
eeding, by examining the proximate tables, (Table 
I. Appendix,) we find, that while 100 lbs. of dry 
grass produce about 114 lbs. of dry milk, 100 lbs. 
ef dry grass and entire barley mixed produce 
83 lbs. of dry milk. Grass alone produces a 
larger quantity of dung than mixed barley and 
grass fodder; 100 lbs. of grass leaving 332 Ibs. of 
dung, while barley and grass produce only 30 lbs. 
of dung; but 100 Ibs. of the grass consumed, 
that is, the grass taken into the circulation of the 
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animal, and not rejected in the form of dung, 
produces 173 lbs. of dry milk, while 100 lbs. of 
the mixed barley and grass diet form only 12 lbs. 
of dry milk. This may proceed from the circum- 
stance that more solid matter was actually con- 
tained in the grass than in the equivalent of 
barley employed; but the cause becomes not 
so obvious when we consider that a portion of 
the barley was rejected entire along with the 
dung. The more probable explanation of the 
apparent anomaly may be, that the dung varies 
slightly in its composition; the small difference 
of 34 lbs. may be owing to this source of error 
in the calculation. Another important deduction 
from these two experiments in reference to 
economy is, that the total quantity of matter 
taken into the circulation daily is less, when grass 
is alone used, than-when a mixed diet is employed; 
the daily consumption being of dry grass, by both 
cows, 331 lbs., and of the mixed diet 42 lbs., 
being a difference of 9lbs., or 43 lbs, by each 
cow. 

This fact may be explained by the circumstance, 
that there is a greater difficulty in digesting the 
grass, from its greater bulk, than in absorbing 
the constituents of the steeped barley, a large 
portion of which is in solution before being 
introduced into the stomach, and may be partially 
employed with greater rapidity in the process of 
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producing heat, and partially be expelled as a 
liquid excretion. 

Ultimate Analysis of the Experiment.—The 
ultimate composition of barley was found to be as 
follows : — 


| ef | | 


Carbon 


= -| 46°11 | 41°64 
Hydrogen - -| 665 6°02 
Nitrogen - SF ee | 1:81, |. 2:01 1:98 1°95 
Oxygen - =| 42:24 |) 38°28 
Ash - - - 3°09 2°79 
Water - ah gees 9°46 
100° 100 


1st, 8°87 grains of barley, dried at 212°, gave, 
by combustion with chromate of lead, 15°04 
earbonic acid, and 5°3 water. 

2d, 14 grains gave, with lime and soda, 1°88 
platinum =1°91 per cent. nitrogen. 

3d, 0°923 gramme gave 0°288 gramme platino 
sal ammoniac— 1°98 per cent. nitrogen. 

Ath, 0°834 gramme gave 0°262 platinum salt= 
1:95 nitrogen per cent.* | 

5th, 11°13 gave 1°57 platinum= 2:01 per cent. 
nitrogen. 

Calculating from the composition of the grass 
and barley, we find that the two cows consumed 


* For these two experiments I am indebted to Dr. Bot- 
tinger. 
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3044 Ibs. of carbon during the course of the 
experiment, with a proportionate amount of the 
other ultimate ingredients. In this experiment it 
was observed, that some of the grains of barley 
were ejected from the intestines 24, 48, and even 
72 hours after being swallowed, in an entire state, 
so that they must have been detained in some 
portion of the alimentary canal during that 
lengthened period without having undergone any 
appearance of digestion. 
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The malt was covered with boiling-hot water, 
and allowed to remain for twelve hours, in the 
first part of the experiment; in the latter period 
of the trial the malt was weighed out in three 
portions; the last portion was therefore subjected 
to a digestion of twenty-four hours. The mash 
water was always acid, and yet was relished by 
the cattle. This is opposed to the observation of 
some, who affirm that acid liquors are not liked 
by cattle, although they are well known to be a 
luxury to pigs. 

In consequence of the cattle having fallen off 
during the time in which they were fed with 
barley, farinaceous food was entirely discontinued, 
and a larger quantity of grass was substituted 
previous to the commencement of the experiment 
with malt. The result of this experiment is at 
once observed by an inspection of the table. The 
brown cow fell off in the amount of butter during 
the first five days, but increased during the 
remainder of the trial. The white cow gave a 
larger quantity of butter with malt than with 
barley. The milk of both cows increased very 
considerably, while the weight of the brown cow, 
which had decreased with the barley experiment, 
began to increase under the influence of the malt. 
We may infer, from the results of this experiment, 
the advantage of having a large portion of the 
food readily soluble. and administered into the 
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stomach of animals in this condition. The amount 
of butter would appear to depend more upon this 
provision than upon the quantity of matter soluble 
in ether existing in the food. 

The mean of several dryings gave the compo- 
sition of the dung,—water 86, solids 14. 3840 
ers. of malt bruised gave 52°7 grs of oil =1°37 
per cent. 

According to the preceding trials it appears, 
that the barley and malt experiments may be 
compared as follows: — (See Appendix I.) 


I. Milk: 
100 Ibs. of hay and barley produce 8°41 lbs. dry milk. 
100 lbs. of hay and malt produce 7°08 ditto. 
II. Butter : 
100 lbs. hay and barley produce _—‘1°82 lbs. butter. 
100 lbs. hay and malt produce - 2°07 ditto. 


Loss 
III. Weight of cattle : Ibs. Ibs. 
Weight of cattle before barley ex- 
periment - - - 2030 
Weight of cattle after ditto - 1989 4] 
before malt ditto 2044 
after ditto - 2022 22 


It is obvious from this experiment that barley 
produced more milk than malt, even although it 
was only partially digested; that. malt produced 
a little more butter ; and that the cattle diminished 
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in weight in both experiments: most in the bar- 
ley experiment, in consequence of a_ considerable 
quantity of it being thrown out without being used 
by the system. 

It is interesting to observe, that although the 
barley and grass contained the largest amount of 
oil and wax, they produced a smaller proportion 
of butter than the malt and grass, This, however, 
may have been in part owing to the imperfect 
extraction of the solid ingredients in the barley 
experiments in consequence of the husks re- 
maining entire. The experiment is one, however, 
from which no deductions, to be entirely depended 
on, are to be made. It demonstrates the necessity 
of cooking barley, more especially when it is em- 
ployed to feed cattle. (1) 8°96 grains of malt, 
dried at the temperature of 212°, gave, when 
burned with chromate of lead, 14°3 carbonic acid 
and 5°66 water. (2) 7°86 grains gave 12-91 
carbonic acid, and 5:01 water. This corresponds 
with, per cent. — 


ee | a | ee a 


Carbon” - ~| 43°93 | 44°780| - -| -  -| 49-44 
Hydrogen - - 700} 7:060) - ea 2 6°64 
Nitrogen - - 1°50 | 1620 1°19 1:26 111 
Oxygen - -| 46°30 | 44-763 - -| - -| 43°08 
Ash - = - Por E777 = -| - - 1°68 
Water - -| - +} = -| - -| - - 5:05 


100: | 100: | 100: 


96 COMPOSITION OF FOOD AND DUNG. 


Total amount of constituents of food and dung, 


of both cows, in ten days. 


Consump- | Each per 


Food. Dung. tion. Day. 

Ibs. Ibs. Ibs. Ibs. 
Carbon - -| 238° 102° 136° 6°80 
Hydrogen - =| .32°2 12°43 19°77. 0:99 
Nitrogen = - 9°06 4° 5:06 0°25 
| Oxygen - -| 214°88 82°57 | 132°31 6'11 
Ash = = = 34°22 21°80 12°42 0°62 
Ne ed 
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Experiment I1V.— Crushed Barley steeped in 
Boiling Water. 


As it appears from the preceding experiments 
that, when barley was given in an entire state, a 
considerable portion of the grain escaped the action 
of the digestive organs, in consequence of the in- 
terposition of the husk, it was necessary to try 
the effect of the grain as an article of food after it 
had been mechanically bruised. 
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Experiment VI.— Larger Quantity of Crushed 
Barley steeped in Boiling Water. 

In the preceding malt experiment the amount 
of grain was pushed farther than in the case of 
barley ; it was therefore considered advisable to 
give a similar trial to that grain. The result 
shows that no advantage is gained by the admin- 
istration of so much grain, and that a deteriorating 
effect is induced. The cause of this seems to de- 
pend on the excess of nutritive over calorifient 
food, as will be afterwards explained. 


Comparison of Experiments IV. V. and VI. 


I. Milk. 
100,Ibs. of mixed barley, hay, and grass 
produced 8°17 Ibs. milk. (Appendix I.) 
100 Ibs. of mixed malt and hay produced 
7°95 lbs. milk. 


IL. Butter. 
100 lbs. barley, hay, and grass, produced 
1:95 butter. 
100 Ibs. malt and hay produced 1°92 
butter. 


Ill. Weight of cattle. 


| Gain. | Loss. 
Ibs. 
| Weight of cattle before barley experiment | 2022 

a after — — 2111 89 

— after malt — 2069 | ss: 42 


H 4 


104 BARLEY AND MALT AS FOOD. 


According to this view of the experiment it 
appears that the malt produces a smaller amount 
of milk and butter when combined with hay than 
in the barley experiment, and that the cattle were 
losing weight, and consequent strength, daily ; 
while with barley they were gaining weight daily. 
In whatever manner, therefore, we view the 
experiment, this is an insurmountable objection to 
the use of malt,—that it is not capable when 
used in any quantity, comparatively with barley, 
to sustain the weight and consequent strength 
of animals. But there is another aspect in which 
the experiment should be examined, and this is 
obviously the correct one, since a larger quantity 
of malt was used than of barley. If we consider 
the hay a constant, quantity, and then calculate 
the amount of product which would comparatively 
result from each grain, the consequences would be 


as follows (Appendix I.) : — 


T. Milk. 
100 lbs. of barley would produce by 
Experiment IV. 34-6 Ibs. dry milk. 
100 Ibs. of malt would produce by Ex- 
periment V. 26-2 lbs. dry milk. 


IL, Butter. 
100 Ibs. of barley would produce by 
Experiment IV. 7-66 lbs. butter. 
100 Ibs. of malt would produce by Ex- 
periment V. 6°35 lbs. butter. 
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By the present mode of comparison then it 
appears that, in every point of view, malt is inferior 
to barley as an article of diet for cattle, as it gives 
less milk and butter, and diminishes the live 
weight, instead of increasing it, which barley does 
under the same circumstances. 

All these practical results are explained by the 
chemical examination of the barley and malt, 
which will be subsequently stated and discussed. 
In the meantime it may be sufficient to intimate 
that the deductions now made from the practical 
trials are in exact accordance with experiments 
conducted in the laboratory. The soluble salts 
are much diminished in the malt, and hence 
a larger quantity of the grain would be required 
than of barley to produce the salts of a given 
amount of milk. The quantity of nitrogen is 
inferior to that in the barley, and hence malt 
must be inferior in nutritive agency to the barley, 
in comparing equal weights, while the quantity 
of sugar being greater, the amount of butter 
produced might be equal or nearly so to that 
formed from barley, as is observable in some of 
the experiments. 


On the Chemical Nature of Barley and Malt.— 
J'rom the nature of malting it might be expected 
that a considerable difference would exist between 
barley, before and after being subjected to this 
process. 
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In the following experiment the malt was made 
from the same specimen of barley, so as to enable 
a tolerably correct comparison to be instituted. 

I. Difference in ultimate Composition.— The 
barley, when subjected to organic analysis with 
chromate of lead, was found to possess the follow- 
ing composition : — 


| it I. III. IV. | 
Carbon - -| 41°64 | 46°11 | 
Hydrogen - - 6°02 6°65 
Nitrogen - - 1°81 2°01 1-91 1:98 1°95 
Oxygen - - | 37°66 | 41°06 
Ash - - - 3°41 4°17 4°30 S27 
Water - - 9°46 

100° 100 


The first column exhibits the composition of 
the barley in its natural state; the second repre- 
sents the constituents of the barley when dried 
at the temperature of 212°. 

Malt from the same barley was also analysed, 
and the following result obtained : — 


I. I. Til. IV. 


Carbon - ~-| 42°44 | 43°9380| 44°78 
Hydrogen - ~ (G62) 7-000), 7:06 
Nitrogen - - Lea Ge 1°290 1°26 15044 = 462 
Oxygen - -| 43°08 | 46°510| 45:13 
Ash - - - 1°68 1°270 Dig. 
Water - - 5°05 
100° 100. 100° 
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In the first column we have the composition of 
malt in its natural state, and in the other columns 
its constituents at 212°, as determined by two 
analyses, the first column being calculated from 
the third column or second analysis, founded 
upon the determination of the amount of loss 
sustained when the grain was subjected for some 
days to the heat of boiling water in a water bath. 
If we now divide the constituents of barley and 
of malt by their equivalents, or combining propor- 
tions, we shall be able to form some idea of the 
change which has taken place in the barley during 
its conversion into malt. The following is the 
result : — 


G GT . Ne 0; 
Barley - - = 123 106, 2. 82 
Malt - - - 119 112 0 90 
Difference - { “ ee ale cee 
0 6 O 8 gain. 


If we consider that 100 parts by weight of 
barley are converted by the process of malting 
into eighty parts by weight of malt we shall 
have the following formule : — 


Ce She VAN 0: 
Barley - : - 123 106 2 82 
Malt. - - =!) 490" 835) * <0: 369 


os 21° 2 13 Toss: 


and the barley and its equivalent amount of malt 
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will then stand as follows, per cent., and in eighty 
parts :— 


Barley. Malt. 
Carbon - - - . - 41°64 33°95 
Hydrogen - - 2 . 6:02 5°31 
Nitrogen = - - - = - 1:81 0°88 
Oxygen - - - > : 37°66 34°46 
Ash .« = - = : = oa! 1°34 
Water - - - = = : 9°46 4:06 
100° 80: 


Hence it appears that four equivalents of 
carbon have disappeared in the malting, without 
doubt in the form of carbonic acid, and an 
equivalent of nitrogen has also been removed in 
the shape of albumen, possibly in part as am- 
monia, while the malt contains six of hydrogen 
and eight of oxygen in excess over that con- 
tained in the barley. The odd atoms of oxygen 
are probably an error of experiment; and if we 
allow this then, we shall have a difference in the 
malt, in the fact of six equivalents of water 
(6H. 60.) having been added to it during the 
malting process; and this admits of explanation 
from the circumstance, that one of the important 
alterations in malting consists of the conversion 
of starch into sugar. Now the difference between 
starch and sugar is simply that the latter contains 
more water than the former, the composition and 
difference of these substances being as follows :— 
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C. H. oO. 
Starch - = 412 10 10 
Sugar - - 12 12 12 


0 2 2 difference. 


Il. Difference in the Amount of Nitrogen, and 
consequent Nutritive Power of Malt and Barley.— 
In the preceding formule the quantity of ni- 
trogen lost has been somewhat exaggerated. 
In the formule for malt the true amount of 
nitrogen approaches nearly 14 equivalent, or 1:4 ; 
but the quantity of nitrogen in different parts of 
the same sample of malt varies very remarkably, 
indeed to such a degree that the results obtained 
by three analysts, who had obtained almost 
identical numbers for the nitrogen in barley, 
differed as much as from 1:19 to 1-62. This indeed 
is a circumstance which might be anticipated from 
the nature of the process of malting, and is one 
which renders malt a very objectionable substance 
as an article of nourishment, since, in the same 
specimen, different portions would vary so much 
according to the preceding data, as that 73 lbs. 
of one part would produce as much effect in the 
nourishment of an animal as 100l|bs. of another 
portion. 

If we estimate the albuminous principles of grain 
to contain 16 per cent. of nitrogen, then the 
amount of these substances in the barley examined 
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will amount to 12°56 per cent., while the per- 
centage of these principles in the malt will only 
be, by the lowest estimate of nitrogen, 7:43, and 
by the highest result it will be 10. So that the 
relative nutritive powers of barley and malt, 
according to these estimates, will be as follows : — 


59 barley = 100 malt, according to lowest estimate. 
79 — = 100 — highest. — 


These important facts render it also obvious 
that the difference in the amount of carbon in the 
two analyses of malt previously given may not have 
risen from errors of analysis, but from a difference 
actually in the constitution of the malt. That 
which contained the largest amount of nitrogen 
would also contain the greatest amount of carbon. 
Indeed it may be looked upon as a rule with 
reference to nutritive bodies, generally speaking, 
that their power of sustaining the animal system 
depends, in relation to their ultimate composition, 
upon the amount of carbon and nitrogen which 
they contain. Some have endeavoured to prove 
that it is the amount of carbon to which we 
are to look in deciding upon the relative nutritive 
power of food, while others have advocated the 
importance of nitrogen in forming such estimates. 
It seems, however, certain, from a careful study 
of all the facts, that such general rules cannot 
safely be adopted, since, in the case of oils, we 
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have examples of substances containing much 
earbon which are yet incapable of supplying the 
waste of the muscular substance of animals, and 
are therefore to be excluded from the rank of true 
nutritive principles; while, again, we have gela- 
tine or jelly containing nearly as much nitrogen 
as muscular fibre itself, which has been proved to 
be incapable of supporting animal existence, in the 
manner in which we understand that expression 
when applied to beef or true muscular fibre. 
Dogs, for example, have been made to live for 
months on pure albuminous matter; an expe- 
riment undoubtedly somewhat unnatural, and 
incapable of being persisted in for any more 
considerable period. Again, the true unsophis- 
ticated American Indians, near the sources of 
the Missouri, during the winter months, are re- 
ported to subsist entirely upon dried buffalo 
flesh— not the fat portions, but the muscular 
part ; and during this period those primitive inha- 
bitants of the prairies, as they are made up of 
nomade tribes, every man being at war with his 
neighbour, are destitute of the means of supplying 
themselves with vegetable food, as they have no 
gardens, nor any species of cultivation ; but, more 
particularly during their subsistence on dried 
pemmican, they are described by travellers who are 
intimate with their habits of life as never tasting 
even the most minute portions of any vegetable 
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whatever, or partaking of any vother variety of 
food. These facts, then, tend to show ‘that 
albuminous tissue is of itself capable of sustaining 
life. But we have no example of animals being 
capable of subsisting on gelatine or glue; on the 
contrary, we have proof that animals, when 
restricted to the use of this species of matter, 
become deteriorated in health. In the meantime, 
therefore, it may be advisable to admit, that we 
are unacquainted with the exact position gelatine 
holds in the nutritive category, and to place it 
among the exceptions to the nearly general fact, 
that the amount of nitrogen is an important 
element in calculating the value of a substance 
as a nutritive agent. When we reflect that 
animals subsisting upon vegetable food contain an 
equal quantity of gelatine as a constituent of 
their tissues with those which have partaken of 
animal food alone, we can scarcely fail to conclude 
that gelatine, or glue, is a product of the alteration 
of albuminous matter, and a stage in its downward 
progress to the state of urea, or an ammoniacal 
salt, for the purpose of being removed from the 
system; and hence, that it is not capable of 
forming the muscular or highest order of animal 
matter. With this exception, then, we are 
inclined to adopt the idea, that the amount of 
carbon and nitrogen present in a substance sup- 
plies us with one of the data for calculating its 
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‘capability to supply the waste of the muscular 
system 6f animals, the relation of the two sub- 
stances, fo constitute an efficient nutritive sub- 
stance being nearly as 70 to 9 of their equivalents, 
represented by the formula 70 C. 9 N., the 
relation in gelatine being nearly as 66 C. 82 N. 
The first formula will be found useful for prac- 
tical purposes; since, when we have determined 
by analysis the amount of carbon and nitrogen 
consumed by an animal, we can distinguish, by 
dividing the respective numbers by those of the 
formule, how many equivalents of the total carbon 
are associated with the nitrogen, and employed 
by the animal for the purpose of supplying the 
waste of the muscular system, or by bearing in 
mind that the relation of nitrogen to the carbon 
of muscular fibre is as 16 to 53 nearly, we can 
discover the amount of carbon united to the 
53 Xa 
16 
for example, consuming per day 7 lbs. of carbon 


nitrogen by the simple formula In acow, 


and <b. of nitrogen, it will be found how insig- 
nificant is the quantity of carbon required for re- 
: 2 
paring the loss of the muscular wine 5 oe 
0°828 lbs. Hence we see that 6-172 lbs. of carbon 
of the daily food of a cow must be employed 
for a purpose totally distinct from proper nutrition. 
We are at present acquainted with only one 
I 
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other purpose for which the carbon of the food 
can be employed, viz. for the generation of animal 
heat throughout the body; a function undoubtedly 
carried on, not only in the lungs, but also 
throughout the entire capillary system of the 
skin, at least in man and perspiring animals. If 
this view be correct, then it follows that upwards 
of 6 lbs. of carbon are expended by a cow daily 
in the production of animal heat. And as 1 lb. of 
carbon, when combined with the necessary amount 
of oxygen to form carbonic acid, gives out as 
much heat as would melt 104:2 Ibs. of ice, it 1s 
evident that the quantity of ice capable of being 
melted by the heat generated by a cow in one 
day would amount to upwards of 625 lbs., or it 
would heat 1 lb. of water 87,528°. It would con- 
sume at the same time the enormous quantity of 
330429 cubic inches of oxygen, or 1914 cubic feet 
of this gas; and as this amounts to one-fifth of the 
atmospheric air, we find that a cow, consuming 
6 lbs. of carbon for respiratory purposes, would 
“require 9564 cubic feet of atmospheric air, a sufhi- 
cient indication of the immense importance of a 
free ventilation in cow-houses, and of the danger 
of overcrowding, if the animals are expected to 
retain a healthy condition. It is not to be 
supposed that the food, destined for the purposes 
of respiration, is thrown off in the form of car- 
bonic acid as soon as it passes into the circula- 
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tion. On the contrary, we may infer, from 
various experiments, that it remains for some 
time in the system in the condition of preparatory 
fuel, if we may so speak, undergoing during that 
period certain changes necessary for enabling it 
to take part in the respiratory function. 


Ill. Difference in the Saline Constituents of 
Barley and Malt.—Barley.—The amount of in- 
organic matter existing in different specimens of 
barley varies very considerably. This might be 
anticipated from the fact, which is now generally 
admitted, that the azotised or nutritive principles 
of grain or seeds bear a relation to the phosphoric 
acid present. (Liebig. ) Thus, if the quantity of 
phosphoric acid in barley be small, it will follow 
that the amount of nitrogen will be proportionally 
deficient, and that the nutritive effect of the erain 
will be comparatively low in the scale, because the 
solubility of the albuminous matters, and therefore 
their capability of being carried into plants appears 
to depend on the presence of the phosphates. In 
the analyses which have been published of this 
nature, the experimenters have omitted to state 
whether the husks were included in the amount 
of grain burned by them; in the following results 
the omission has been filled up. In the three last 
experiments, 1000 grains of the barley were 


burned; in the first, the amount ignited was 
x 2 


% 
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about fifty grains, but the ash was perfectly white, 
containing not a trace of charcoal. 


. Flour. With husk. 
Barley =) ) Ry RUE Vs OVE CENA: 
Inorganic matter, 
per cent. - 417 3°37 $27 »- 3°20 3:02. 2770 


In all these experiments the grain was dried 
at 212°, and each number represents the per- 
centage of inorganic matter. The specimens 
were all different, but the first result was 
obtained from the barley used in the experiments. 
These numbers differ to a considerable degree 
from the experiments hitherto published. The 
following are such as have come in our way 
with reference to the per-centage amount of ash 
in barley : — 


I. IL. 
1:80 2°70 
Saussure.. Koechlin. 


The first of these specimens was probably 
derived from the neighbourhood of Geneva, the 
second was from Neufehatel, near the lake of that 
name in Switzerland. 

The following was found to be the per-centage 
composition of the ash of barley : — 


Silica’ - = = SPO aE 
Phosphoric acid = - 36°80 
Sulphuric acid - - 016 
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Chlorine - - =) O35 
Peroxide of iron - - 0°83 
Lime - - - =f) $23 
Magnesia - - - 4:30 
Potash - - - - 16:00 
Soda - - - - 8°86 


Some chemists have found no alumina in the 
ashes of grain. Boussingault states that he 
generally finds traces, and in this respect our 
observations agree, and in some instances the 
quantity has appeared almost too considerable to 
be accidental. 

Malt.—We are now in a condition to compare 
the influence of malting on the saline constitution 
of the barley. In this respect the results of the 
present experiments corroborate those made upon 
the amount of nitrogen contained in various 
specimens of malt, for we find that the quantity 
of saline matter varies considerably, although not 
more than in different specimens of barley; but 
we are drawn to the conclusion, that a substance 
so unequal in its composition in reference to the 
proportion between the soluble and insoluble 
saline ingredients is scarcely to be recommended 
as a food capable of producing a steady effect. 
The following experiments exhibit the amount 
of saline matter in different samples of malt con- 
tained in 100 parts of the grain dried at 212°: — 

13 
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With husk. 
I. II. LL. IV. 
2°38 2°66 2°43 2°46 


Table of the Saline Constituents of Malt.— The 
following table presents the results of careful 
analyses of the ashes of malt : — 


il II. Ill. 

Silica - - - 98°74 2865 28°98 
Phosphoric acid =, 80°34 . 83°18 34:65 
Chlorine - -. Trace 0°36 
Peroxide of iron - 1°59 1°94 eyes 
Lime - - - 3°89 5°13 3°62 
Magnesia = - 9°82 

Potash - «| 14°54 >--11-72 

Soda - - - 6:08 4°90 


To determine the nature of the saline ingre- 
dients removed from barley in the malting process, 
it was necessary to examine the solid constituents 
of steep water. Jor this purpose several gallons 
of steep water were evaporated to dryness, and 
yielded about half its weight: of organic matter, 
consisting of albumen and sugar, &c. 

100 grains of the salt contaiming this organic 
matter, dried at 212°, afforded :878 nitrogen, which 
is equivalent to 5°49 per cent. of albumen. The 
salts consisted of alkaline phosphates, carbonates, 
sulphates, and chlorides. 


Effect of the Process of Malting.— These ana- 
lyses afford some information in reference to the 


PROCESS OF MALTING. 119 


process of malting, and to the change which the 
barley undergoes by this operation. One of the 
most striking alterations produced in the barley, 
by its being steeped in cold water for forty hours 
and upwards, is to diminish its weight. [qual vo- 
lumes or measures of barley and malt were found 
respectively to weigh 424 and 325 grains. This 
would give us 100 parts by weight of barley, 
equivalent to 76°65 of malt; but as barley expands 
slightly, or increases in bulk by steeping and con- 
version into malt, the difference between the two 
conditions is scarcely so considerable. In three 
returns obtained by us from maltsters, we are in- 
formed that—Ist. 27 cwt. of barley become 223 
of malt, or equivalent to 100 barley and 834 malt ; 
2nd, a bushel of barley weighing 55 lbs. becomes, 
when malted, from 43 to 45 lbs., or equal to 100 
barley, and from 78:2 to 82 lbs. malt; 3rd, 2 
bushel of barley weighing 55 Ibs. becomes 43 Ibs. 
when. malted, or as 100 to 78:2. The mean of all 
these indicates a loss which the barley sustains by 
malting of nineteen per cent., and upwards; or the 
loss might be taken approximately at twenty per 
cent., or one-fifth. The whole of this loss is not 
however solid matter; for, according to our trials, 
barley when not crushed contains 13°1 per cent. 
of water, and malt in the same condition 7:06 per 
cent. of water, capable of being dissipated at the 
temperature of 212°. Hence, of the nineteen per 
I 4 
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cent. of loss sustained by the barley in malting, 
six per cent. is water. There thus remain there- 
fore only thirteen per cent. to be ascribed to solid 
loss. The quantity of saline matter removed from 
the barley is considerable. A mean of several 
trials gives, for the ash of barley, three per cent., 
and for that of malt 2°52 per cent. Now as 100 
barley are equal to 80 malt, the quantity of 
ash which malt should contain is 2°42, if the loss 
of inorganic and organic matter were equable, 
which we observe it to be almost approximately 
from this experiment; for the relation of the ash 
which has disappeared, or 0°48 per cent., bears al- 
most the same proportion to the organic matter also 
removed as the total quantity of ash in barley does 
to the total organic matter of that grain. Thus 
barley contains eighty-four per cent. of dry organic 
matter, and three per cent. of ash, while malt has 
lost 0-48 per cent. of ash, and 12:52 of organic 
matter; and by calculation we have— 


BS 8 3 O4s 284: 93-4 


a remarkable coincidence, as if proving that water 
is incapable of removing the ash of plants until the 
organic matter has undergone such a change as to 
allow the ash to separate. We have thus an ar- 
gument in favour of the subsistence of a chemical 
union between the inorganic and organic matter 
of which the substance of farinaceous grain is com- 


PROCESS OF MALTING. 124 


posed. Should this view be well founded, the 
amount of ash in grain, we might expect, would 
bear a constant ratio to the dry organic matter by 
weight in whatever soil it might be grown. It 
would also follow that cold water will not take 
up saline matter from an entire seed simply by 
washing or slight digestion. 

The loss sustained by barley in malting may 
perhaps be stated as follows: — 


Water - - - 6:00 
Saline matter - - 048 
Organic matter = - - 12:52 

19:00 


The nature of the saline matter removed from 
the barley is exhibited in the analysis of steep- 
water ash, although it is not so easy to explain the 
source of some of the constituents. We observe, 
in the first instance, that silica has been removed 
from the barley; the steep water ash containing 
about 2 per cent. of silica. That this substance is 
united with potash is obvious from the gelatinisa- 
tion which occurs when hydrochloric acid is added 
to the steep salt. The origin of the carbonic acid, 
or rather its condition of union, is not so apparent : 
it might be attributed to the impurity of the water, 
but the presence of a minute amount only of lime 
opposes this explanation. ‘The water used in the 
steep was the Clyde water, which contains chalk 
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in solution, and sulphate of lime. To this source 
the sulphuric acid may owe its presence. The 
richness of the steep water in alkaline salts sug- 
gests its employment as a manure. A consider- 
able part of the organic matter of the barley is 
dissipated in the form of carbonic acid, but a large 
portion of the albumen and sugar is also dissolved 
in the water, the solution of the albuminous matter 
being probably assisted by the action of the phos- 
phates, which are capable of dissolving, it is well 
known, some of its forms, more particularly casein. 
The quantity of nitrogen obtained from the steep 
salt, when evaporated and dried at 212°, was very 
considerable, being equivalent to five and a half 
per cent. of albumen, if the whole of the nitroge- 
nous matter existed in the form of that principle. 
But, besides this substance, there was present also 
a large quantity of other organic matter in the 
steep solution, since the steep salt, when dried at 
212°, and then ignited, lost upwards of forty per 
cent. of its weight. 

The views which we have been discussing of the 
difference in the chemical composition of barley 
and malt are sufficient to render it obvious that 
malt is a much more expensive substance, irrespec- 
tive of duty, than barley for feeding, inasmuch as 
it is in reality barley deprived of a certain portion 
of its nutritive matter and salts. The only 
advantage which it seems to hold out in cattle 
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feeding is the relish which it gives to a mash; 
but as this depends entirely upon the sugar which 
it contains, and which has been produced from the 
starch of the barley, it is obvious that the same 
flavour may be imparted by the addition of an 
equivalent amount of molasses or sugar, should it 
be considered expedient. But we believe this 
mixture would be opposed to the true laws of 
dieting, to be subsequently discussed: we have 
always, however, found steeped barley to be highly 
relished by cattle. Malt, however, from the 
diastase it contains, has the power of speedily 
converting the starch of barley into sugar: ac- 
cording to Payen, a handful of malt would be 
sufficient to saccharise several pounds of barley 
in the steep. 


eee ee ee 
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CHAPTER VII. 


EFFECT OF MOLASSES, LINSEED, AND BEANS, 
IN THE PRODUCTION OF MILK AND BUTTER. 


MOLASSES GIVES LESS MILK AND BUTTER THAN A DIET 
CONTAINING MORE NITROGEN. — LINSEED GAVE LESS 
BUTTER THAN BEAN MEAL, ALTHOUGH CONTAINING MORE 
OIL, PROBABLY IN CONSEQUENCE OF THE CONSTITUENTS 
OF BEANS BEING IN THE NATURAL PROPORTION TO RE- 
STORE THE WASTE OF THE ANIMAL SYSTEM. 


THE following experiments were instituted for 
the purpose of determining the effect of other 
important species of food to serve as objects of 
comparison. The tables which follow include the 
result experienced by feeding both cattle on 
barley and molasses, barley and linseed, and on 
bean meal. The object of continuing the barley 
with the molasses and linseed was to enable an 
appreciation to be more readily formed of the 
effect of the substitution of one kind of food for 
another, without subjecting the animal to an 
entire change of diet. This mode of procedure 
was suggested by physiological principles, and 
was conducted in the same manner as the dieting 
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of the human species. The experiments, however, 
have shown that attention to this point is not so 
indispensable as might at first sight appear, since 
a complete change of food is often followed by 
an increase of the secretions of milk and butter. 

For steady and unwearied assistance in the 
whole of these experiments, I have been much 
indebted to my intelligent pupil, Mr. Hugh B. 
Tennent. Most of the weighings, &c. of food were 
made by us conjointly, and none of them without 
the presence of one or both of us. 
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From the three preceding tables we learn the 
following particulars in reference to the milk and 
butter of the cows :— 


I. Milk : Ibs. 
1000 Ibs. ofhay, barley, and molasses produce 
of dry milk > - - - 806 
1000 Ibs. of hay, barley, and linseed - 845 
1000 lbs. ditto bean meal =» 81:3 
IT. Butter : 
1000 lbs. of hay, barley, and molasses produce 
butter - - - - - 21:9 
1000 lbs. of hay, barley, and linseed = 215 
1000 lbs. ditto bean meal - = 1225 


or, considering the hay a constant quantity, then 
we have the results as follows : 


I. Milk : lbs. 
1000 lbs. barley andmolasses produceof milk 237 
1000 lbs. ditto linseed - -~ 257 
1000 lbs. bean meal - - = 252 

II. Butter: 
1000 lbs. barley and molasses produce of 
butter - - - - - 645 
1000 lbs. ditto linseed - -  65°7 
1000 lbs. bean meal - - - 700 


By examining the 4th Table in Appendix, we 
observe the comparative effect of linseed and 
beans, during equal periods, in producing milk 

K 2 


132 EFFECT OF LINSEED 


and butter. In the case of the white cow, 
particularly, the results are quite unequivocal ; 
for while during five days the milk produced by 
beans was equal to the mean of that produced by 
linseed during ten days, the amount of butter 
under the bean diet was greater than under any 
other kind of food whatever. This is an impor- 
tant fact in reference to the source of butter in 
the food, since the linseed meal, employed in the 
experiments, contained twice as much oil as the 
bean meal. In the brown cow also the quantity 
of butter was greater, especially during the second 
five days, with beans than with linseed. Molasses 
produced in the brown cow also a larger quantity 
of butter than the linseed, while the amount was 
slightly inferior to that produced by the beans. 
These facts, then, are not agreeable to the opinion 
that the amount of butter afforded by a cow is a 
test of the amount of oil contained in the food; 
and hence we are not entitled to recommend oily 
food as preferable for the production of butter 
and of fat in animals to food which experience 
teaches us to be productive of this effect, although 
less rich in oleaginous matter. Indeed, the 
constant practice of giving oil cake to cattle is 
‘not an argument in favour of the importance of 
oil in the formation of fat, since from oil cake as 
much of the natural oil of the rape-seed or linseed 
thas been removed by expression as mechanical 
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means can effect. The oil cake argument is so 
much the more, therefore, calculated to refute the 
objects to which it is generally applied. 

The chemical composition of the linseed and 
bean meal is calculated to throw some light on 
the causes of the differences in the amount of 
products in the experiments. The following 
table represents the ultimate composition of 
linseed and bean meal, determined by combustion 
with chromate of lead. 


Table of ultimate Composition of Linseed and 


Beans. 
| Linseed. Beans. 
Dried at Dried at 
212°, 212°, 

Carbon - ss - 49°51 49°55 40°76 45°59 
Hydrogen - - 6°22 7°26 
Nitrogen = - 3°78 4:4] 4:15 4°61 
Oxygen - - -| 26°35 30°68 
Ash - - - 6°94 8:10 S299 3 96 
Water - - - 14°20 10°60 
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Lable of the Composition of the Ash of Linseed 
and Bean Meal. (Horse Bean.) 


Linseed. Bean Meal. 
Silica = - 34°85 e122 
| Phosphorie Acid 25°22 35°26 
| Sulphurie Acid 2°85 1:29 
| Chlorine - Trace 1°75 
Lime - - 6°95 518 
Perox. Tron - - - - | B23 1°80 
Magnesia - - - ~ - 8°04 9:03 
Potash - - - - - 16°85 23°15 
Soda - - - - - - | 2222 9°42 


~The great preponderance of alkaline salts in 
bean meal is observed distinctly in its incineration, 
-as the ash fuses into a white salt, and, if care is 
not taken, will enclose charcoal, which can with 
‘difficulty be burned away. To avoid this obstacle 
the meal should at first be burned, with free 
exposure to air, at a low red heat. 
From this and the preceding table we find that 
a given weight of bean ash contains a much larger 
quantity of phosphoric acid than the same amount 
of linseed; but as the ash of linseed is double in 
amount to that of the beans, there is present 
a larger per-centage of phosphoric acid than 
in beans. Linseed, however, contains a large 
quantity of silica and sand which is useless to the 
animal system. ‘he superior influence of beans in 
producing milk and butter is attributable to the 
constituents of milk existing with proper equi- 
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librium. ‘They, therefore, restore the waste of 
the animal system in the proper proportions. 

The present tables also seem to prove most 
conclusively, that the butter of the cows cannot 
possibly be produced from the wax and oil of the 
food, since the greater portion of the wax of the 
food reappears in the dung (Table I. Appendix) 
being expelled from the animal without change; 
while the butter and wax of the dung greatly 
exceed all the oil and wax of the food. From 
these circumstances it is very much to be doubted, 
whether the wax of hay occupies any place in the 
production of the fat and butter of animals. In 
all the experiments the wax of the dung was 
found always to vary slightly, so that 1t seems 
highly probable if the whole wax had _ been 
extracted from the dung, it would be found that 
all the wax of the food was excreted by the 
animals. 
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CHAPTER VIII. 


QUANTITY OF MILK PRODUCED BY DIFFERENT KINDS OF 
FOOD.— EFFECT OF GRASS IN PRODUCING MILK,—INFLU- 
ENCE OF VARIETY OF FOOD ON MILK AND ON MAN.—ECO- 
NOMICAL DISHES FOR THE POOR. — EFFECT OF BARLEY 
AND MALT ON MILK.— EFFECT OF MOLASSES, LINSEED, 
AND BEANS ON THE PRODUCTION OF MILK.—INFLUENCE 
OF QUANTITY OF GRAIN IN THE PRODUCTION OF MILK. 
——- RATE AT WHICH FOOD IS CHANGED INTO MILK.— RE- 
LATIVE INFLUENCE OF DIFFERENT KINDS OF FOOD IN 
THE PRODUCTION OF BUTTER. 


WE cannot, from a mere statement of the 
quantity of the produce supplied to the dairy by 
a cow, judge of the influence of any particular 
species of food upon the animal, in consequence 
of the number of incidental circumstances which 
tend to interfere with the natural processes 
carrying on in the animal system. The present 
series of experiments, as they have extended over 
a longer period of time than any which have 
previously been presented to the public, will tend 
in some measure to exhibit irregularities depen- 
dent upon the conditions in which the animals 
existed, and probably enable some conclusions 
to be drawn explanatory of such apparent ano- 
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malies, It may be convenient to direct attention 
to a few of these in considering some of the 
general conclusions. 


I. Quantity of Milk produced by different Kinds 
of Food.—In making inquiries respecting the 
amount of milk afforded by cows, we cannot fail to 
be struck with the vague and imperfect manner in 
which the attention of agriculturists is directed to 
weighing and measuring. Thus, for example, in 
Scotland, where milk is generally reckoned by the 
Scottish pint, when this measure is compared 
with the English system there is almost uniformly 
an error made in over-estimating its capacity. 
~The usual allowance is four English to one 
Scottish pint; but the true relation between these 
measures is much inferior to this— the English 
or imperial. pint having a capacity of 34°659 
cubic inches, and the Scottish pint of 103-4 cubic 
inches, a Scottish pint is very nearly equal to 
three English pints. When measurements have 
been made according to the Scottish system, a 
certain degree of caution must, therefore, be ex- 
ercised in converting them to the English standard. 
Now, as in Scotland the actual measurements 
are generally made with the Scottish pints, when 
the amount of milk is stated in English pints we 
may almost safely conclude that the estimate 
has been greatly overdrawn; but, even taking 
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these sources of error into consideration, it is 
very remarkable how great a difference exists 
in the amount of milk given by cows under similar 
circumstances. No one will be surprised at the 
Alderney cow of Mrs. Tabitha Bramble* affording 
a daily supply of 4 gallons of milk, or 32 pints, 
when we read, in more recent times, of a short- 
horn giving 17 Scottish pints (51 imperial pints), 
or 643 lbs., at 104 Ibs. to a gallon; and of a 
roan cow yielding 30 Scottish pints (90 imperial 
pints), or 1154 Ibs., and requiring to be milked 
five times a day, so that at each milking 23 gallons 
must have been extracted from the animalt, an 
average allowance for one cow during the whole 
day. All these statements must be understood 
as referring to cows which are allowed to graze at 
least during the day, and must be viewed as extra- 
ordinary cases. A nearer approach to an average 
will be obtained by directing attention to the 
produce of an Ayrshire cow fed in Berwickshire, 
which yielded, during July 1845, 64 Scottish pints 
(193 imperial pints), 25 lbs. ; or to an Alderney 


* “J am astonished that Dr. Lewis should take upon 
himself to give away Alderney without my privity and 
concurrants. Alderney gave four gallons a day ever since 
the calf was sent to market.” — Humphrey Clinker. 

{ If the old Scotch wine measure is here meant, then it 
would be equivalent to about twelve imperial gallons. 


Stephens’ Book of the Farm, III. 1275. 
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‘cow in Lancashire, which supplied an average 
amount, in June 1845, of 20 imperial pints= 
251 1bs.; but even in such instances, which are 
taken from lowland pasture grounds, the quantity 
often exceeds this by several pints, and sometimes 
also falls below it to the same extent, without any 
very apparent cause. In moorland pastures the 
average amount of milk is, however, much inferior 
to what has been stated. In one locality in the 
neighbourhood of Glasgow, where many cows are 
kept, the supply from each animal does not ave- 
rage more than from 12 (154 lbs.) to 14 (18 lbs.) 
imperial pints per day; and in another moor- 
land farm the amount varies from 10 (122 Ibs.) to 
15 (19 lbs.) imperial pints. With a statement of 
these data for comparison we are enabled to form 
an idea of the influence exercised in the experiment 
detailed. When the cows were at pasture in 
Ayrshire they yielded 20 imperial pints each per 
day (254 lbs.); then they were in full exercise, 
and without any restriction in the amount of 
their food. They might in these circumstances 
be represented as in a state of nature, and without 
any of the artificial conditions which must always, 
to a certain extent, interfere with the animal 
processes. An animal enjoying exercise must 
also consume a larger amount of food than one 
shut up, or, in other words, it must convey into 
the system a greater quantity of material for 
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producing milk than an animal in a state of 
confinement. 


(1.) Effect of Grass in producing Milk.—F or seven 
days after coming to Glasgow, where they were 
confined in a roomy and airy cowhouse, and fed on 
cut grass, the red cow (the less symmetrical of the 
two animals) gave a larger amount of milk than 
when at pasture; the greatest quantity of milk 
during the week being 271 Ibs., and the smallest 
amount being 24? lbs., the mean being 264 Ibs. ; 
there was therefore, in this case,a decided increasein 
the amount of milk. With the other cow, the result 
was quite different ; the quantity of milk appears to 
have diminished immediately with the confinement; 
the mean of the first seven days being 223 lbs. 
It is difficult to account for the great difference 
in the result of the produce of the two animals 
upon any other supposition, than that the con- 
stitution of the one admitted of confinement with 
less detriment to its system than the other. The 
causes which have been previously alluded to 
when treating of the characters of the animals 
may, probably, also supply a solution to these 
apparent anomalies. But we deduce the impor- 
tant. inference from these facts, that no correct 
gencralisation can be arrived at from an isolated 
example. During the seven remaining days of 
the experiment, the quantity of milk fell off 
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with both cows; that of the brown cow subsiding 
from a mean of 264 Ibs. to 222 Ibs., and that of the 
white cow from 223 lbs. to 204 lbs. There was, 
altogether a difference in the daily amount of 
milk, from the beginning to the end of the fort- 
night ; in the case of the brown cow of 4 lbs., and 
in the white cow of 2 lbs., although the amount of 
food continued the same throughout. 


(2.) Influence of Variety of Food on Milk,— The 
considerable falling-off depended undoubtedly, in 
some measure, upon the confinement to which the 
animals were subjected, although on examining the 
tables it will be found to be a pretty uniform result, 
that a change of food produces an increase in the 
quantity of milk, and that after the same diet has 
been continued for some days the milk begins 
to diminish in amount. ‘There are several excep- 
tions in the tables, some of which, however, 
. admit of simple explanation. In the second 
experiment, which was made with entire barley 
steeped, the quantity of milk decreased very 
rapidly. In the case of the brown cow there was 
a difference between the milk of the first and 
last day of the experiment of 5 Ibs., and in the 
white cow of 23 ]bs. This arose from a quantity 
of the barley being ejected by the animals without 
being digested. Hntire malt being given raised 
the amount of milk immediately, and the quantity 
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continued to rise daily till it amounted at the end 
of the trial, in the case of the brown cow, to an 
increment of the last over the first day’s milk of 
3 lbs. and in the white cow of 4 lbs. We can 
see at once why there was an improvement under 
the malt regimen, from the circumstance that, 
being much more soluble than the barley, it was 
not ejected by the animals; indeed, none of it was 
observable in the dung, while a considerable pro- 
portion of barley was always carried to the dung- 
heap. ‘The second and third experiments do not 
serve to prove any point in reference to the dietary 
of animals, but they may be useful as evidence to 
show that the more divided the food is the greater 
is the amount of milk produced. In the fourth 
experiment, with ‘crushed barley, the brown cow’s 
milk decreased 14 lbs. in sixteen days, and the 
white cow’s 10 oz., or considerably more than 
half a pound, in the same period. In the fifth 
experiment, with crushed malt, the brown cow’s 
milk declined 241bs. in sixteen days, and the 
white cow’s upwards of 24lbs. In the sixth 
experiment, with a larger quantity of crushed — 
barley, the brown cow’s milk continued to 
increase up to the fourth day, and then began to 
decline; a similar result attended that of the 
white cow. In the seventh experiment, with 
molasses and barley, the brown cow’s milk 
reached its acme or culminating point on the 
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second day of the trial, and it then continued to 
decline till the close of the experiment on the 
tenth day. With the white cow, the greatest 
amount of milk was afforded on the fifth day, 
when it began to decline and gradually di- 
minish till the termination of the trial. In the 
eighth experiment, made with barley and lin- 
seed, the amount of milk continued to increase 
for a longer period than usual; the largest 
quantity given by the brown cow was on the 
ninth day, and by the white on the eighth 
and ninth days. With the bean meal, in the 
ninth experiment, the milk continued to increase 
up to the fifth day, when the trial closed.* That 
a change of diet is necessary for animals which 
are kept in a confined condition is proved by the 
tables previously given, in a striking manner, and 
the results now obtained amply sustain the idea 
supported by me some time ago in reference to 
the dietary of human beings shut up in poor- 
houses and places of confinement. It was then 
aroued that, “in order to retain the human con- 
stitution in a healthy condition, variety of food 
should be properly attended tot,” and different 
species of diet were suggested as well calculated 
to supply a series of dishes to the poor. In the 
Asylum for the Houseless, and in the House of 


* See Diagram, and Miscellaneous Table No. IV. 
} Proceedings of the Philosophical Society of Glasgow, 
p- 39. 
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Refuge at Glasgow, the recommendations were 
followed out; and, according to the report of the» 
treasurer, Mr. Liddell, the dinner meals being. | 
varied two or three times every week, “the 
change in the dietary routine is much relished 
by the inmates, and may have had some effect 
in the greater degree of health which has been 
evident among them of late.”* The analogy 
subsisting between the physical nature of human 
beings and of many of our domestic animals 
would lead us to the conclusion, upon physiolo- 


* Proceedings of the Philosophical Society of Glasgow 
vol. i. p. 40. 

The following economical and wholesome dishes are 
formed on the principles enunciated, and are used in the 
public charities of Glasgow : — 


Fish Pudding for Ten Persons. 


Quantity Quantity 
for One. for Ten. §.- «dd, 
2 lbs. Oz. 20 lbs. 0 oz. potatoes at Jd. per lb. O 5 
0 8 5 0 salt fish at 2d. per lb. 0 10 
0 0+ 0 24 lard or dripping at 
8d. per lb. - - ©. 13 

pepper - - 0 03 

2 82 25 22 1s 


Cost, exclusive of fire and cooking, under 12d. per head. 
Steep and boil the fish as long as the saltness and size of 
the article to be used requires, take out the bones, boil 
the potatoes in a separate vessel, beat the whole together. If 
a fire or oven can be had, brown the top of the dish. 
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gical grounds, that their dietary should be con- 


ducted upon precisely similar principles. To 
-. prove this by exact experiments is a point, it 


A Stewed Hash of Sheep's Draught for Ten Persons. 
Quantity Quantity 


for One. for Ten. 8 |) a, 
2lbs.00z. 20lbs. 00z. potatoes at 1d. per Tb. =. 0.55 
GaSe 3 8 two sheep’s draughts, 
6d. each - > - 0 10 
O20 0 8 onions, Id.; pepper, salt, 
and flour, 2d. - % O18 
P53 a4 0 bh 6 


Cost, exclusive of fire and cooking, full 13d. per head. 
Boil the lights for one hour, preserving the water; hash said 
lights, liver, and heart together with flour, pepper, salt, and 
onions; then stew the whole for one hour, using the water 
in which the lights were boiled. The boiling and stewing 
should be done over a very slow fire. 


A Mince of Cow’s Heart for Ten Persons. 


Quantity Quantity 
for One. for Ten. Ss. wid, 
2lbs. Ooz. 20lbs.0 potatoes at i perlb. = 0 5 
0 4 2 8 half a heart, 1s.6d. - 0 9 
0 0 0 8 onions, 1d. ; pepper, salt, 
and flour, 1d. - - 0 2 
De, 4 


Cost, exclusive of fire and cooking, full 13 per head. 
Cut up and wash the heart well. Mince it very small, using 
onions, flour, pepper, and salt. Stew the whole over a slow 
fire for two hours. 


L 
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will be admitted, of considerable importance to 
the agriculturist, although it may have been, as 
might be expected, surmised by many intelligent 
observers. Not only, however, is variety of food 
requisite for an animal in an artificial state, it is 
found also to be beneficial to one in a condition 
more akin to that of nature. For it is upon this 
principle that we are able to account for the su- 
perior influence of old natural pastures, which 
consist of a variety of grasses and other plants, 
over those pastures which are formed of only one 
grass, in the production of fat cattle and good 
milk cows. To any one who considers with at- 
tention the experiments which have been detailed, 
there cannot remain a doubt in the mind that 
cattle, and especially milk cows, in a. state of 
confinement would be benefited by a very fre- 
quent and entire change in their food. It might 
not be too much to say that a daily modification 
in the dietary of such animals would be a sound 
scientific prescription. The effect of variety of 
food is exhibited in the frontispiece. In consider- 
ing the case of the white cow we find, that a 
change from barley to barley and molasses in- 
creased the milk in three days from 21 lbs. 6 oz. 
to 23 Ibs. 7 oz.; on changing from malt to bar- 
ley it increased from 19 lbs. 10 oz. to 20 lbs. 
11 oz. on the first day; from barley to barley and 
linseed, it increased from 21 Ibs. 2 oz. to 23 Ibs. 
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‘12 0z., on the sixth day; from barley and linseed 
to beans, it increased on the first day from 21 lbs. 
13.0z. to 23 Ibs. 14 0z. Some of these changes 
can be traced in the diagram placed as a frontis- 
piece, while, at the same time, we obtain from 
it a. distinct view of the relative influence of the 
different species of food in keeping np a great or 
regular supply of milk. 


(3.) Effect of Barley and Malt on Milk.—In con- 
sidering the influence of barley and malt on the 
production of milk, it is obvious that Experiments 
II. and III. offer no data from which conclusions 
can be drawn, except to point out the useful 
practical fact, that grain should never be given 
to cows in an entire state, but that it should 
always be ground or crushed, and then steeped 
before being presented to them. If we compare 
Experiments IV. and V., we find that in sixteen 
days 141 Ibs. of crushed barley steeped produced 
inthe brown cow 342 lbs. of milk, and in the 
white 351 lbs of milk, and that both animals 
gained in weight; while, again, 168 lbs. of malt 
produced in the brown cow 310 lbs. of milk, and 
in the white 345 lbs, of milk, during sixteen days; 
the former cow gaining some weight, and the 
latter losing a little. The quantity of malt ex- 
ceeded that of the barley by 27 Ibs. and yet the 


brown cow gave 32 lbs. less of milk with malt 
i 2 
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than with barley, and the white cow only 6 lbs. less 
milk ; hence, in the brown cow 100 lbs. of barley 
produced as much effect as 131 lbs. of malt, and 
in the white cow 100 lbs. of barley were equi- 
valent to 119 lbs. of malt. Now, as 100 parts 
of barley, when malted, become eighty of malt, 
it is obvious that 100 parts of barley are equal 
in value to 125 of malt, for 80 : 100:: 100 : 125. 
Tf we take the mean of the result of the preceding 
experiment, we find that 100 of barley go as 
far in producing milk as 125 of malt, 119+ 131 
+2=125. Again, by a mean of three experi- 
ments, the amount of nitrogen in malt was found 
to be 1°52 per cent., and that of barley 1°96 per 
cent., by four experiments, which would make 
100 parts of barley equivalent to 128 of malt 
in nutritive power. These are all remarkable 
coincidences of theory and practice, and cannot 
fail to convince us that the proportions stated are 
very close approximations to the nutritive equi- 
valents of barley and malt, or, in other words, 
that malt is about one fifth inferior to barley in 
its nutritive effects. In considering the sixth 
experiment, which was made for the purpose of 
comparing the effect of a large quantity of barley 
with a large amount of malt, it will be observed, 
that the experiment commenced when the amount 
of milk was declining under the malt regimen, 
but that as soon as the barley was given the milk 
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began to increase in both cows. The weather 
however, at this time, became much warmer than 
it had hitherto been. The mean temperature, 
as exhibited in the table, became more elevated ; 
but the numbers in the table will scarcely give 
an idea of the stagnant sultry nature of the 
atmosphere in the cowhouse, in the immediate 
neighbourhood of which, in a room without a 
fire, the thermometer during the five days stood 
at 66°, and at one period of the thirtieth, or first 
day of the experiment, rose to 70°. The cattle 
were, during this period, very much troubled 
with flies, which produced, as all agriculturists 
will understand, much agitation and constant 
movement. These circumstances are calculated 
to explain the loss of weight sustained by the 
brown cow, and they account for the fact that the 
increase of milk was not so rapid as in the pre- 
vious barley experiment. This experiment may 
be viewed as an interesting example of the influ- 
ence which atmospherical causes exercise upon 
the production of milk, and exhibits a result per- 
fectly in accordance with the experience of good 
agricultural observers. From the circumstances 
mentioned it is obvious that this experiment 
should not be taken apart from the previous 
barley trial, since the conditions were somewhat 
different under which it was made; but we have 
employed it along with the other trial in striking 
L 3 
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an average, as in Miscellaneous Table No. IV. 
Another effect which came into operation in. this 
experiment I believe to be, that the quantity of 
barley was too great, and that more nutritive mat- 
ter was given in proportion to the heat-producing 
matter than was fitted for the support of the 
system, and thus gave occasion to a deteriorating 
action. 


(4.) Effect of Molasses, Linseed, and Beans in 
the Production of Milk.—If we examine the 
Miscellaneous Table No. IV., we find the mean 
quantity of milk afforded by the brown cow, 
every five days under different regimens, was 
as follows : — Barley, 107 lbs.; malt, 97; barley 
and molasses, 101; barley and linseed, 1021; 
beans, 993. And by the white cow the mean 
quantities respectively were, every five days, 
barley, 109 lbs. ; malt, 1084; barley and molasses, 
112+; barley and linseed, 1154; beans, 115.6. Of 
all these articles of food, in both cases, malt gives 
the smallest produce. Then comes, with the 
white cow, barley, and the other articles increase 
in effect as they stand above, bean meal affording 
the greatest amount of produce. It will be 
observed, in examining the bean meal table, that 
the milk increased up to the termination of the 
experiment; and that in the case of the white 
cow, the quantity yielded exceeded that supplied 
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by this animal on any previous occasion, except 
in’ one solitary instance under the grass diet. 
The quantity of milk given by the white cow 
on the 18th September, under the bean regimen, 
amounted nearly to 254 Ibs., thus approaching 
closely to that afforded by both cows when they 
were at pasture three months previously. This 
cannot fail to be admitted as an interesting fact, 
and is strongly corroborative of the propriety of 
the partiality of cow-feeders for bean meal as an 
article of nutrition for their stall-fed cattle. If 
we take a mean of the produce of the two cows, 
as previously stated, we shall find the relative 
influence of each in the production of milk to be 
as follows: — Commencing with that which pos- 
sesses the lowest nutritive power, malt produces 
102°66 Ibs. of milk; barley and molasses, 106; 
bean meal, 107°68; barley, 108; barley and 
linseed, 109. We think it better to state the 
mean produce of the two cows, because it will 
afford an average of what we might expect to 
meet with in feeding a number of cattle with 
these various articles of food. A comparison 
of the experiments on the two cows, however, 
fully demonstrates that one kind of food will 
produce a greater influence on one animal than 
on another; and that, as with human beings, 
probably, attention should be bestowed on what 
is agreeable to each individual animal, both in 
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reference to its palate and constitution. For it 
should be always borne in mind that stall-fed 
animals are not in a natural condition, and that 
being placed under artificial restrictions, a due 
consideration of the adequate means of counter- 
balancing the adverse circumstances of their 
condition can alone conduce to a true theory of 
humane stall-feeding. 


(5.) Influence of Quantity of Grain in the 
Production of Milk.— To ascertain the amount of 
grain best calculated to afford the largest supply 
of milk is a practical point of no small importance 
to the cow-feeder. Perhaps from Miscellaneous 
Table No. IV. the best solution to this question 
may be obtained, in reference to the articles of 
food employed in the present series of experi- 
ments. In the barley experiment it will be 
observed, that when 12 Ibs. of barley were given 
daily the amount of milk was inferior, in both 
cows, to that obtained when 9 lbs. was the diurnal 
allowance. This result seems so decided, in both 
series of experiments, that it may almost be con- 
sidered as established, that no adequate advantage 
appears to be attained by pushing the supply of 
barley to a cow beyond the extent of 9 lbs. 
daily. An increase in the quantity of malt 
appears sometimes to increase the quantity of milk; 
but, in general, the same deduction may be made 
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with reference to malt as to barley, that, in a 
remunerative point of view, 9 lbs. a day may 
be considered a larger proportion of malt to 
supply a cow. It is highly probable, indeed, 
that a smaller amount, especially if the animals 
were allowed a certain limited degree of exercise, 
would be found fully as efficient as a larger 
quantity. We have, in the body of the report, 
endeavoured to explain this upon the physiological 
principles of digestion, and to show, that, as 
ruminating animals more especially are possessed 
of great capacity of stomach, an excess of concen- 
trated food, by failing to effect adequately the 
purpose which bulky food accomplishes — of 
exciting the coats of the stomach to secrete their 
digesting fluid—will tend rather to diminish 
than to increase the result which we desire to 
gain. 


(6.) Rate at which Food ts changed into Milk. — 
As a variety of views prevail with regard to the 
period required by the animal system for the 
conversion of food into milk, I endeavoured to 
solve this question by keeping an accurate register 
of the amount of milk supplied by a cow, morning 
and evening. rom this register it appears, that 
in the course of a month, the brown cow gave 
the largest amount of milk in the evening only 6 
times, while the white cow was in the same con- 
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dition only 3 times. It may be considered 
therefore certain, during these experiments, that 
as a general rule the greatest quantity of milk 
was yielded by the cows in the morning. An 
example, taken at random from the register of the 
white cow’s milk will show the force of this 
observation : — 


Food. Milk. 
lbs. oz... drs. 
Aug. 1. Barley and hay - - morning 11 8 15 
evening 10 3 14 
2. — mornme «lio 749 
evening 9 alt 
3. — mornme - 11. 10° 1 
evenmmg © “oO 1 9 
A, = morning 10 14 5 


evening: 9) old» 3 
5. Barley, molasses, and hay, morning 11 4 10 
evening 10 4 8 
6. — mornine 125 7 
evening ~ 10°10" 


Now, as comparatively a small amount of food 
is consumed during the night, it is obvious that 
this superior amount of milk must be derived 
from the previous day’s fodder. An observation 
which was frequently made, viz. that undigested 
food did not appear in the dung till sixteen hours 
after being swallowed, would tend to demonstrate 
that, during this period at least, absorption of the 
nutritive part of the food was going on; since we 
know that along the whole course of the intestinal 
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canal the soluble food continues to be taken up 
through the coats of the viscera. 


Ii. Relative Influence of different Kinds of 
Food in the Production of Butter.— In the Table 
IV. (Appendix) we have collected the amount of 
butter produced by five kinds of food during 
periods of five days each. But previous to these 
trials, thus arranged, the largest quantity given 
by the brown cow was under the grass regimen. 
The first five days of the experiment yielded 
4:93 lbs. of butter, after which the quantity 
diminished to the last five days of the trial, when 
the quantity yielded amounted to 3°75 lbs., a 
proportion not superior to what was produced in 
some of the subsequent experiments. The same 
law does not appear to hold with reference to the 
diminution of the butter as pertains to that of the 
milk, when the food has been continued for some 
time. We find, on the contrary, frequently the 
amount increasing towards the close of the ex- 
periment, even when it is continued for ten or 
fifteen days. ‘The largest amount of butter was 
afforded in the brown cow by crushed barley. 
During the third series of five days the amount 
was 3°935 lbs.; bean meal gave the next greatest 
quantity 3°69 lbs. in five days; then comes barley 
and linseed, 3°689 lbs. during the first five days ; 
barley and molasses, 3°63 lbs., and malt 3°60 Ibs. 
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In the case of the white cow the quantity was, 
beans, 3°76; barley and linseed, 3-421; crushed 
barley, 3376 lbs; barley and molasses, 3:26; and 
malt 3°126. With both animals we observe that 
malt is lowest in the scale, a fact which seems in 
some measure to militate against the idea of the 
origin of the butter being in the sugar of the 
food. Be this as it may, however, although 
there are many counter arguments in favour of 
the opinion that sugar affords such a supply, we 
think the Tables II. and III. (Appendix) tend to 
show that there is no relation between the butter 
of the milk and tne wax and oil of the food ; 
since frequently, when the oleaginous matter of 
the food is small, the butter is more considerable 
than on other occasions when the reverse happens. 
Since then the facts contained in the tables, and 
the arguments used in the body of the report, 
seemed to prove that the butter cannot be supplied 
from the oil of the food, it becomes an interesting 
point for the agriculturist to learn from what 
element of the food it proceeds. It may safely 
be inferred that it must be formed from some 
other constituent of the diet by means of the 
vascular system, either as a primary or secondary 
stage. Sugar affords the most simple element 
from which it may be produced, because we now 
understand how the acid of butter can originate 
from sugar; but even the albuminous principles 
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might afford butter. (Wurtz, Liebig.) Upon these 
grounds, then, we can infer that a certain degree 
of exercise would be more conducive to the pro- 
duction of fat than if the animal is allowed to 
remain at rest; because, as the source of the fat 
or butter is dependent on the process of re- 
spiration, it is obvious that the more the function 
is encouraged within moderate bounds the greater 
will be the amount of the oil-giving principle of 
the food taken into the system and converted into 
fat. We believe that this theoretical deduction is 
perfectly in consonance with the experience of 
good observers, who find that box or hammel 
feeding is more conducive to health of cattle and 
cows destined for the butcher, or for the produc- 
tion of butter, than close plant-like confinement, 
which is foreign to the nature of every animal, 
and at variance with the first principles of phy- 
siological science. 

It appears to result from these experiments, as 
an irresistible conclusion, that the fat or butter 
of the milk must be produced at the expense of 
the calorifiant ingredients of the food, aided by 
the presence of the nutritive or azotised principles; 
and that the greatest product of butter must be 
obtained when the two ingredients of the food are 
present in the best proportions. 
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CHAPTER IX. 


MUSCLE OF THE BODY SUPPLIED BY THE FIBRIN OF THE 
FOOD. -— FIBRIN SUPPLIES HEAT TO THE BODY.— ADDI- 
TIONAL OR CALORIFIENT FOOD ALSO REQUIRED.— AMOUNT 
OF NUTRITIVE AND CALORIFIANT FOOD CONSUMED BY A 
COW PER DAY.— THE TRUE LAWS OF DIETING.— AMOUNT 
OF NUTRITIVE MATTER IN VARIOUS KINDS OF VEGETABLE 
FOOD.— ARROW ROOT IMPROPER FOR INFANT FOOD, BUT 
USEFUL IN DISEASES.— THE LARGEST QUANTITY OF MILK 
PRODUCED BY FOOD CONTAINING THE GREATEST AMOUNT 
OF NITROGEN.—— GRASS AN EXCEPTION TO THIS RULE. — 
EXPLANATION OF THIS FACT.— NEW FORMS OF BREAD. 
— OATMEAL BREAD — BARLEY BREAD — INDIAN CORN 
BREAD — PEAS BREAD.— MODE OF BAKING.— DIFFERENCE 
BETWEEN FERMENTED AND UNFERMENTED BREAD. — 
UNFERMENTED BREAD RECOMMENDED. 


Tue idea which is now entertained by physiolo- 
gists, that the muscular part of the animal frame 
is derived from the albuminous constituent of the 
food, was clearly pointed out by Beccaria in the 
year 1742. (Histoire de [Académie de Bologne, 
Collect. Acad. xiv. 1.) ‘He demonstrated that the 
flour of wheat contained two characteristic ingre- 
dients, which on distillation or digestion afford 
products totally dissimilar to each other. One of 
these, which he termed the starchy part, resembles 
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in its constitution vegetables, and supplies analo- 
gous products. Vegetable substances, he says, 
may be recognised by their fermenting, and yield- 
ing acids without exhibiting symptoms of putre- 
faction. The glutinous part of flour, on the con- 
trary, resembles animal matter, the distinguishing 
feature of which is its tendency to putrefaction 
and conversion into a urinous (ammoniacal) liquid. 
* So strong,” he adds, “is the resemblance of 
gluten to animal matter, that if we were not 
aware of its being extracted from wheat, we 
should not fail to mistake it for a product of the 
animal world.” To be convinced that he consi- 
dered this identical substance to enter into the 
constitution of our frames, it is only necessary to 
quote his query: “Is it not true that we are 
composed of the same substances which serve as 
our nourishment?” The same doctrine has been 
taught and practised in our own country, in more 
recent times, by Dr. Prout, and is now almost 
universally received by European physiologists, 
although the true authors may not have been 
always recognised. That the systems of animals 
are capable of sustentation by a supply of fibrin- 
ous matter almost alone is obvious from the his- 
tory of the primitive inhabitants of the prairies of 
America. It 1s stated on good authority (Catlin), 
that there are 250,000 Indians who live almost 
exclusively on buffalo flesh during the year. The 
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fresh meat is cut in slices of half a an inch in tfc 
ness across the grain, so as to have fat and lean 
in layers, and is hung up exposed to the sun 
and dried. Upon this food, which is pounded, 
and eaten sometimes with marrow, the wild 
hordes of the West are not only nourished, but it 
is obvious that the heat of their bodies is kept 
up, since they taste no vegetable food whatever. 
Fibrin, then, is calorifiant, or capable alone, we 
infer, of producing animal heat. Liebig, it is 
well known, divides the functions of the food into 
nutritive and respiratory. I have ventured to 
employ, instead of the latter term, the expression 
calorifiant or heat-producing, so as to give a wider 
range through the whole system to the function 
of the unazotised food than the more local term 
of respiratory would appear to imply. According 
to this view all food is destined for repairing the 
waste of the body, and for the production of 
animal heat. The heat may be produced by the 
union of the carbon and hydrogen of the food 
with oxygen (the latter gaining admission to the 
system by the lungs, stomach, and skin), or by 
the condensation of oxygen during its substitution 
for hydrogen and formation of oxygen products. 
The preceding inference we also deduce from 
the experiment in which a dog was fed for 
some weeks on the glutinous matter of flour 
(Magendie) ; and it may be further concluded, 
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that fibrinous or albuminous matter when given 
alone is partially converted into carbonic acid, 
and is removed from the system during the 
process of expiration. But it would appear, 
from consideration of the experiments which 
have been made on the nutrition of animals 
with pure fibrin, that an auxiliary in the pro- 
duction of animal heat is either indispensable 
or highly advantageous, since animals fed on 
fibrin alone invariably declined in health (Ma- 
gendie), and the American Indians have a certain 
admixture of fat with their dry meat, and are in 
the habit likewise of using marrow with it. 

The reason why an auxiliary is required for 
the supply of animal heat appears to be, that the 
fibrinous matter which is taken up by the vessels 
of the intestines and is carried into the blood, 
requires to pass through the condition of muscular 
tissue before it can be of service as a calorifiant 
agent. ‘The only view which appears at present 
to be tenable is, that all or the greater part of the 
fibrinous and albuminous matters which enter the 
blood displace a certain amount of the same sub- 
stances existing in a solid form in the system, as 
brain, muscle, &c., and that the displaced matter 
undergoes certain modifications; probably, for 
example, it passes into the form of gelatin, and is 
excreted in the soluble state of urea, uric acid, and 
nitrogenous products. It is in passing into these 
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last conditions that we can alone expect fibrinous 
matter to give out animal heat. Time therefore 
is required to produce these changes. It is to save 
the system, then, from too rapid waste, and at the 
same time to afford an abundant supply of heat, 
that the calorifient food is required, and is always 
employed by all members of the human family 
who have advanced beyond the savage state. 
That the amount of calorifiant food, in contra- 
distinction to nutritive food, properly so called, 
as it has been well defined by Liebig, is out of all 
proportion greater than that required to supply 
the waste of the solid matter of the body, is 
obvious from the following table, which repre- 
sents the amount of the ultimate constituents of 
the food of a stall-fed cow, consumed during one 


day :— 
Food. Feces. Consumption. 
Ibs. Ibs. lbs. 
Carbon - - = 11-90 Hu 6°80 
_| Hydrogen - = 1°61 0°62 0:99 
Nitrogen - = : 0°45 0:20 0-25 
Oxygen - 3 : 10°74 4°12 6°62 
Ash - © = = ivorin | 1:09 0°62 
26°41 TrIS 15°28 


The food in this case was grass (the lolium pe- 
renne, or rye-grass). If we now calculate the 
amount of food which was destined for nutrition 


ah 
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by the formule below*, we find that it amounts 


only to 1:56 Ibs. as represented in a tabular 
form : — | 


Nutritive. Calorifient. 
lbs, Ibs. 
Carbon - - - 0°828 - - §°982. 
Hydrogen - - 0109 - = Oat. 
Nitrogen - = 0:250. 
Oxygen - - - 0373 - =* 6247, 
1560 13°000. 


———— ——— 


A true system of dieting would therefore require 
such tables for each condition of animals, in 
order that a comparison may be instituted between 
the wants of the system and the food. If this 
mode of viewing the question be correct, then the 
relation of the nutritive part of the food absorbed 
by the animal system in the preceding experiment 
is to the calorifiant portion as 1 to 81 nearly. By 
comparing this fact, then, (which is independent 
of all hypothesis) with the different varieties of 
human food, it is probable that some light may be 


* Albuminous matters contain about 53 per cent. of carbon, 
7 of hydrogen, 16 nitrogen, and 24 oxygen. Hence to 
"25 X53 


obtain the carbon from the above table we have 46 = 


828 x7 
‘828lbs. carbon ; for the hydrogen, — ='109lbs. hydro- 
"109 x 24 
gen; for the oxygen 7 _=0.373lbs. oxygen. 
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obtained in reference to the differences in the re- 
lative proportion of these constituents. Milk, for 
example, the food of the infant mammalia, contains 
one part of nutritive to two parts of calorifiant con- 
stituents, and in the growing state of an animal 
the nutritive part of the food not only supplies the 
place of the metamorphosed solids, but an addi- 
tional amount of it is required to increase the 
bulk of the individual; and, as we have already 
stated, that animal heat is generated by the 
change or degradation of the fibrinous tissues, it 
is obvious that in the nourishment of infant life 
there is a supply of heat from the casein, vastly 
superior to that afforded by fibrin supplied to full- 
grown animals, because the amount taken in pro- 
portion to the quantity of calorifiant matter is 
much greater. If we refer, again, to the food 
which is generally employed by the inhabit- 
ants of this country, wheat and barley, we find 
by a mean of experiments afterwards to be de- 
tailed, that the average amount of albuminous 
matter present in them is 11 per cent., while the 

quantity of starch and sugar existing in these | 
substances may vary from 70 to 80 per cent. ; 
thus affording the proportion of nutritive to calo- 
rifiant food as 1 to 7, and upwards. Such food, 
it may be inferred, is fitted for the consumption of 
an animal which is not subjected to much exer- 
cise of the muscular system, and may be viewed 
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as the limit of excess of the calorifiant over the 
nutritive constituents of food. As the demands 
upon the muscular part of the frame become 
more urgent, the proportion of the azotized or 
nutritive constituents should be increased, and 
this may be extended until we arrive at the point 
where the fibrinous matter is equal to the half of 
the calorifiant, which is probably, in a perfectly 
normal physiology, the greatest relative proportion 
of nutritive material admissible. 

The proportion of the nutritive to the calo- 
rifiant constituents of food should therefore vary 
according as the animal is in a state of exercise — 
or rest; and it is upon the proper consideraticn 
of such relations that the true laws of dieting 
depend. For calculations of this nature, tables 
exhibiting the amount of albuminous matters in 
the different articles of food are indispensable, as 
they afford at a glance the required knowledge. 
The constituents of the flours used as human 
food are principally albuminous matter, calorifiant 
matter, water, and salts; so that when we have 
determined the amount of albuminous substance 
in the dried condition of the flour, the remainder 
may be estimated as calorifiant matter without 
any sensible error. In the following table the 
water has not been removed from the flour. The 
numbers are the results of my experiments : — 
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Albuminous 
or Nutritive 
Matter per cent. 


Bean meal - - - - 25°36 
Linseed meal - - - - 23°62 
Scotch oat meal - - - - 15°61 
Semolina - - - - - 12°81 
Canadian flour - - - = 1162 
Barley - - = - = 11°31 
Maize - - - - - 10:93 
Essex flour - - - 10°55 to 11°80 
East Lothian flour - - 9°74 to 11°55 
Hay - - - - - 9°71 
Malt - - - - - 8°71 
Rice (East Indian) = - - “ 8°37 
Sago. - - - - - 3°33 
South Sea arrow root - - - ok 
Tapioca - - - - 3°13 
Potatoes - > - - 2:23 
Starch (wheat) - - - - 2°18 
Swedish turnips - - - 1:32 


The numbers represent the amount of albu- 
minous matter contamed in 100 parts of the 
various substances as they occur in commerce. 
As all of the substances in the table contain 
from 5 to 14 per cent. of water, certain deduc- 
tions are required, to arrive at the true amount 
of calorifiant matter. In general, it may be 
stated that wheat flour, maize, barley, and beans 
contain from 10 to 14 per cent. of water, while 
oatmeal contains 6 per cent., and tapioca, arrow- 
root, and sago, from 10 to 13 per cent. In order 
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to arrive at the true amount of calorifiant matter 
contained in the substances in the table, we have 
only to deduct the amount of albuminous sub- 
stances, with the water and salts, which, upon 
an average, amount together to about 12 to 15 per 
cent. Then, by dividing the remainder, or ca- 
lorifiant matter by the amount of albuminous 
substances, we obtain the relation subsisting be- 
tween the nutritive and calorifiant constituents. 
In this manner tables may be constructed, illus- 
trating the true practice of dieting. 


Approximate Relation of Nutritive to Calorifiant Matter. 


Relation of Nutri- 
tive to Calorifiant. 


Milk.— Food for a growing animal - - lite, 2 
Beans - > - - - - - 1 — 23 
Oatmeal - ° - - - - - 1 — 56 
Semolina 
Barley \ * F 4 in . Eapeened 
English Wheat Flour.— Food for an animal 

at rest 5 = = - - - ee re 
Potatoes - - - - - - 1 — 9 
Rice - oe Pon - - - 1 — 10 
Turnips ~ - - - - - 1 — ll 
Arrow-root 
Tapioca f - ; : - - - 1 — 26 
Sago 
Starch - - - - - - - 1 — 40 


From this table we are led to infer that the 


food destined for the animal in a state of exercise 
M 4 
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should range between milk and wheat flour, 
varying in its degree of dilution with calorifiant 
matter according to the nature and extent of the 
demands upon the system. The animal system 
is thus viewed as in an analogous condition to a 
field from which different crops extract different 
amounts of matter from the soil, which must be 
ascertained by experiment. An animal at rest 
consumes more calorifiant food in relation to the 
nutritive constituents than an animal in full ex- 
ercise. ‘The food, therefore, employed by a per- 
son of sedentary habits should contain more 
calorifiant and less nutritive matter than one 
whose occupations cause him to take more exer- 
cise. It is to be desired that some light should 
be thrown on this subject by careful experiments. 
The food of animals and the manure of plants we 
thus see afford somewhat of a parallelism. Milk 
may therefore be used with a certain amount of 
farinaceous matter, such as the class of flours 
and meals, with probable advantage; but the 
dilution should not exceed the prescribed limits. 
It is thus that we may explain the fact of beans, 
oats, oatmeal, and barley meal being used so ex- 
tensively in the feeding of horses. These articles 
of food, however, do not suffice alone: calorifiant 
matter in the form of hay should also be admi- 
nistered. From this table, likewise, we infer 
that, as nature has provided milk for the support 
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of the infant mammalia, the constitution of* their 
food should always be formed after this type. 
Hence we learn that milk, in some form or other, 
is the true food of children,-and that the use of 
arrow-root, or any of the members of the starch 
class, where the relation of the nutritive to calo- 
rifiant matter is as 1 to 26 instead of being as | 
to 2, by an animal placed in the circumstances of 
a human infant, is opposed to the principles un- 
folded by the preceding table. In making this 
statement, I find that there are certain misappre- 
hensions into which medical men are apt to be led 
at the first view of the subject. To render it 
clearer, let us recall to mind what the arrow-root 
class of diet consists of. Arrow-root and tapioca 
are prepared by washing the roots of certain plants 
until all the matter soluble in water is removed. 
Now, as albumen is soluble in water, this form of 
nutritive matter must ina great measure be wash- 
ed away: under this aspect we might view the 
original root before it was subjected to the wash- 
ing process, to approximate in composition to that 
of flour. If the latter substance were washed by 
repeated additions of water the nitrogenous or 
nutritive ingredients would be separated from the 
starchy or calorifiant elements, being partly soluble 
in water, and partly mechanically removed. Arrow- 
root, therefore, may be considered as flour de- 
prived as much as possible of its nutritive matter. 
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When we administer arrow-root to a child it is 
equivalent to washing all the nutritive matter out 
of bread, flour, or oatmeal, and supplying it with 
the starch; or it is the same thing approximately 
as if we gave it starch; and this is in fact what 1s 
done, when children are fed upon what is sold 
in the shops under the title of farinaceous food, 
empirical preparations of which no one can under- 
stand the composition without analysis. Of the 
bad effects produced in children by the use of 
these most exceptionable mixtures, I have had 
ample opportunities of forming an opinion, and I 
am inclined to infer that many of the irregularities 
of the bowels, the production of wind, &c., in 
children, are often attributable to the use of such 
unnatural species of food. How often are the 
ears of parents and nurses distressed with the 
agonizing cries of the helpless child, and how 
often are these symptoms of suffering treated as 
the effects of ill-humour, or of causeless peevish- 
ness; when, on the contrary, they have been pro- 
duced by the improper diet in many cases with 
which the child has been supplied! It should be 
remembered that all starchy food deprived of nu- 
tritive matter is of artificial production, and 
scarcely, if ever, exists in nature in an isolated 
form. The administration of the arrow-root class 
is therefore only admissible when a sufficient 
amount of nutritive matter has been previously 
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introduced into the digestive organs, or when it is 
inadvisable to supply nutrition to the system, as 
in cases of inflammatory action. In such instances 
the animal heat must be kept up, and for this pur- 
pose calorifiant food alone is necessary. ‘This treat- 
ment is equivalent to removing blood from the 
system, since the waste of the fibrinous tissues 
goes on, while an adequate reparation is not 
sustained by the introduction of nutritive food. 
A certain amount of muscular sustentation is 
still, however, effected by the use of arrow-root 
diet; since, according to the preceding tables, it 
contains about one-third as much nutritive matter 
as some of the wheat flours. The extensive use 
of oatmeal, which is attended with such wholesome 
consequences among the children of all ranks in 
Scotland, is, however, an important fact deserving 
of serious consideration; and, it appears to me, 
is strongly corroborative of the principles which 
I have endeavoured to lay down in the preceding 
pages. After the explanations which have been 
given, it is scarcely necessary to particularize 
further the specific nature of the food to be 
recommended for the use of children. A certain 
admixture of milk, the natural type of the food, 
is still to be retained, while the solid matter to be 
prepared along with it may be of great variety, such 
as bread made into panado, semolina or pounded 


wheat; I believe this kind of food, which is sold 
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in the shops, to be generally prepared from wheat 
brought from a more temperate region than that of 
this country, in consequence of the amount of 
nitrogen which I have found in it. The best 
American wheat flour, good Scottish oatmeal, and 
barley-meal, may all be employed at different 
times by way of variety, and repeated according 
to their agreement with the child’s organs of 
digestion. The digestion of all these forms of 
food containing starch is greatly promoted by 
long boiling either with water or milk, as this pro- 
cess is just so much labour saved to the intestinal 
organs. It is thus obvious that we have a great 
variety of food fitted for children of which we 
know the composition, and that we should prefer 
it to any species of compounded stuff the constitu- 
tion of which we are ignorant. It is a sufficiently 
remarkable fact, that oats increase in nutritive 
power in proportion to the increase of latitude 
within certain limits, while wheat follows an 
inverse law. Those who are in the habit of 
representing mankind as the “lords of the crea- 
tion,” who take the limited view of considering all 
that we see around us as created merely for their 
use, misapplying the thought —“ the proper study 
of mankind is man;” and who thus, with the cha- 
racteristic vanity of earthliness, follow the footsteps 
of Kant, profanely attempting to survey the 
divine mind, will discern probably in this curious 
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circumstance further proofs of their theory, as if 
to show “ how little can be known.” 

In the table which contains the amount of al- 
buminous matter in different kinds of food, a 
second column, in accordance with tables of this 
description might have been added representing 
100 parts of beans as equal in nutritive power 
to 1160 of starch ; but if the views now explained 
are legitimate, we see that such a method of esti- 
mating nutritive power is not founded on scientific 
principles. In a correct plan of dieting the proper 
equilibrium must be retained between the demands 
of the animal organism and the constitution of the 
food, otherwise, either the nutritive or calorifiant 
system must be deteriorated. These views suffi- 
ciently explain the experiments which have been 
made upon cows; in which the result was unfavour- 
able, when they were fed on potatoes and beet- 
root in considerable quantities, as both of these sub- 
stances contain an excess of calorifiant matter. It 
is well known to feeders of cattle, that an animal 
fed on large quantities of potatoes is liable to com- 
plaints, such as affections of the skin, and also to 
loss of weight. These consequences, it may be 
readily aigenrell are derived from the want of the 
proper balance between the elements of the food. 

The importance of attention to the proper 
equilibrium of the constituents of the food is 
clearly pointed out in the following table, from 
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which it is evident, that food containing the 
greatest amount of starch or sugar does not pro- 
duce the largest quantity of butter, although 
these substances are supposed to supply the 
butter; but the best product of milk and butter 
is yielded by those species of food which seem 
to restore the equilibrium of the animals most 
efficiently. The first column in the table represents 
the food used by two cows; the second column gives 
the mean milk of the two animals for five days; 
the third, the butter during periods of five days; 
while the fourth contains the amount of nitrogen 
in the food taken by both animals during the 
same periods : — 


Milk in | Butterin | Nitrogen 
five five in Food in 
| Days. Days. | five Days. 
Ibs. lbs. Ibs. 
i. Grass - - = al ay atl 3°50 2232 
II. | Barley and hay - 107 3°43 3°89 
III. | Malt and hay - - 102 3°20 3°34 
IV. | Barley, molasses, and 
hay - - - 106 SOLE 3°82 
V. | Barley, linseed, and 
Nay ee ea OS 3°48 4:14 
VI. | Beans and hay - - 108 Sui? 5: 


We may infer, from these results, that grass 
affords the best products, because the nutritive 
and calorifiant constituents are combined in this form 
of food, in the most advantageous relations. The 
other kinds of food have been subjected to certain 
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artificial conditions, by which their equilibrium 
may have been disturbed. In the process of 
hay-making, for example, the colouring matter of 
the grass is either removed or altered; a portion 
of the sugar is washed out: or destroyed by 
fermentation, while certain of the soluble salts 
are removed by every shower of rain which falls 
during the curing of the hay. Perhaps similar 
observations are more or less applicable to the 
other species of food enumerated. 

The principles which we have been endeavouring 
to explain being understood, little difficulty will 
be experienced in constructing dietaries, so as to 
meet the wants of the animal system under 
the particular circumstances in which it may be 
placed. By various mixtures of one kind of 
flour, less supplied with azotized matter, with 
another which is richer in this material, the 
equilibrium of the food which from meteorolo- 
gical causes prevailing in any particular country, 
may not have reached the proper standard, 
may be effectually restored. The wheat of 
England, for example, is inferior to that of 
the continent of Europe, and of America, as 
appears from the table. It may, however, be 
improved by an admixture either with foreign 
flour, or with oatmeal, barley, beans, or any of 
those substances which stand above it in the table; 
and in this state it will be found to form palatable 
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bread. All theses species “Of; grain owe their nutri- 
tive properties to the’ ‘presence of fibrin, casein, 
elutin, and albumen. “‘It-is in the predominance 
of glutin over the other ‘azotized materials. that 
Shichi owes its superior. ‘power of detaining the 
carbonic acid engendered ‘by fermentation, and 
thus communicating to it thé-vesicular spongy 
structure so characteristic’ of: ‘good bread. By 
mixing one third of Canada four with two thirds 
of maize, a very good loaf is produced, and when 
equal parts of flour and oatmeal, or of barley, or 
- of peasmeal, are employed, palatable bread is the 
result. Beneficial effects would probably follow 
from the admixture of two or three different kinds 
of grain, and many of these forms of bread might 
be substituted with advantage for pure wheat 
flour in peculiar conditions of the system. 

When it is proposed to make a loaf of oatmeal 
and flour, the common oatmeal should be sifted so 
as to obtain the finest portion of the meal, or it 
may be ground to the proper consistence. This 
should be mixed then with an equal weight of 
best flour, Canadian, for example, and fermented. 
I have not succeeded in making a good loaf with 
a smaller amount of flour than one half, although 
I have tried it in various proportions. If we 
were to attempt to raise oatmeal without an ad- 
mixture with flour, in consequence of the absence 
of glutin, that principle which retains the carbonic 
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acid of fermentation, v we should obtain only a sad, 
heavy, doughy piece “OF moist flour. This form of 
bread, it appears to me, and to many who have ex- 
amined ‘it, would be a ‘great Improvement on the 
hard; dry oat=cakes, so ‘mouch used in the more un- 
frequented: parts of our country, where the inhab- 
itants have: ‘scarcely as yet commenced to share in 
what are in other localities considered to be neces- 
saries of life. It is an observation which all must 
have made who have considered the condition of 
mankind in their various stages of advancement, 
that an increase in the physical comforts, and above 
all, the improvement in the diet, are the first 
symptoms of an onward movement in civilization. 
It has always appeared to me, that it is in vain 
to expect any other condition than that of 
retrogression among people, such as are too abun- 
dant in Scotland, and Ireland, where the clothing 
is so deficient as to leave the extremities of the 
body, more particularly among the female classes, 
the educators of the community, in a state of 
nudity, and where the food is confined in a 
great measure to the watery potatoe, or the dry 
“ind unpalatable oat-cake.* 

Maize bread may be made of good quality by 
a smaller admixture of flour than is necessar y in 


* By custom, it becomes more agreeable, but at first it 
is usually nauseous, especially to one who is not a native of 
the country. 
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the instance of oatmeal. For this purpose, it 
should be reduced to a fine meal, — finer than is 
usual in America. It may then be mixed with 
one-third its weight of best flour, and fermented 
in the usual way. When thus prepared, the best 
maize bread is always dark coloured, and cannot be 
made much lighter than coarse wheat bread. The 
shade, however, is somewhat different from that of 
wheat, as it inclines more to a yellow tint. We 
may be quite certain, however, when we see what 
is called maize bread possessed of a white colour, 
that it contains much more than one-third its 
weight of wheat flour mixed with it. Even when 
one-half its weight of wheat flour is added to it, 
the dark colour, characteristic of maize, is retained. 
In these cases, of course the price of the bread 
must be higher than when a smaller amount of 
maize is present. 

The whitest bread, however, is made by an 
intermixture of barley meal and wheat flour. 
The smallest amount of wheat flour in this mixture, 
which I have found requisite to make a good loaf, 
was one-half, although the quantity of flour may 
be diminished according to the increase in the 
richness of wheat in albuminous matter ; an obser- 
vation which, of course, applies to the various 
kinds of bread to which allusion has already been 
made. The most successful of these varieties of 
bread is, perhaps, that which is made with equal 
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quantities of pease-meal and flour, so far as respects 
the exterior aspect. The last, however, is palatable, 
and the specimen is a good example of a wholesome, 
condensed vegetable diet, and would probably 
answer as a substitute for animal food where the 
functions of the stomach are not materially im- 
paired. 

Upon similar principles, excellent biscuits may 
be made, either for rapid consumption, or for 
preservation, at a more moderate expense than 
when they are entirely composed of wheat flour. 
When a biscuit is formed of Indian corn, without 
any intermixture of wheat, the colour has a yellow 
tint, which, however, in a great measure, disap~ 
pears when wheat flour is added in the proportion 
of one third. When destitute of the presence of 
wheat, it is not so consistent, and is apt to crack 
and break off short. Oat-meal and barley-meal 
biscuits may be produced also by mixture with 
wheat flour. ‘They require, however, a somewhat 
larger proportion of the latter, as their particles 
seem even less adapted of themselves to cohere 
than those of the Indian corn. An admixture of 
a variety of meals forms a very palatable biscuit, 
as it possesses a sweeter taste, even without the 
artificial addition of sugar, than wheat flour alone. 
Such biscuits are calculated to keep for a longer 


or shorter time, according to the firing to which 
N 2 
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they are subjected. In the former case they are 
well calculated to keep at sea. 

Bread of sucha description may be made either 
by the usual process of fermentation, or by the 
action of hydrochloric acid upon sesquicarbonate 
of soda. In many respects the latter process 
deserves the preference, when we consider the 
chemical nature of the two methods. 

The vulgar idea, which yields the palm of 
superiority to the former, does not appear to be 
based on solid data, and it seems desirable, that in 
a case of so much importance in domestic economy, 
the arguments in favour of such an opinion should 
be subjected to a careful experimental examina- 
tion. Judging, a prior2, it does not seem evident 
that flour should become more wholesome by the 
destruction of one of its important elements, or 
that the vesicular condition engendered by. the 
evolution of carbonic acid from that source, should 
at once convert dough (if it were unwholesome) 
into wholesome bread. 

When a piece of dough is taken in the hand, 
being adhesive, and closely pressed together, it 
feels heavy, and if swallowed in the raw condition, 
it would prove indigestible to the majority of 
individuals. This would occur from its com- 
pact nature, and from the absence of that disinte- 
gration of its particles which is the primary step 
in digestion. But, if the same dough were sub- 
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jected to the elevated heat of a baker’s oven, 450° 
its relation to the digestive powers of the stomach 
would be changed, because the water to which 
it owed its tenacity would be expelled, and the 
only obstacle to its complete division and conse- 
quent subserviency to the solvent powers of the 
animal system would be removed. This view of 
the case is fully borne out by a reference to the 
form in which the flour of the various species of 
cerealia 1s employed as an article of food by diffe- 
rent nations. By the -peasantry of Scotland, 
barley-bread, oat-cakes, peas-bread, or a mixture 
of peas and barley-bread, and also potatoe-bread, 
mixed with flour, are all very generally employed 
in an unfermented form with an effect the re- 
verse of injurious to health. With such an expe- 
rience, under our daily observation, it seems almost 
unnecessary to remark, that the Jew does not 
labour under indigestion when he has substituted, 
during his passover, unleavened cakes, for his 
usual fermented bread; that biscuits are even 
employed when fermented bread is not considered 
sufficiently digestible for the sick; and that the 
inhabitants of the northern parts of India and of 
Affehanistan very generally make use of unfer- 
mented cakes, similar to what are called scones 
in Scotland. Such, then, being sufficient evidence 
in favour of the wholesomeness of unfermented 
bread, it becomes important to discover in what 
N 3 
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respect it differs from fermented bread. Bread 
making being a chemical process, it is from che- 
mistry alone that we can expect a solution of this 
question. In the production of fermented bread 
a certain quantity of flour, water, and yeast, are 
mixed together, and formed into a dough or paste, 
and are allowed to ferment for a certain time at the 
expense of the sugar of the flour. The mass is 
then exposed in an oven to an elevated tempera- 
ture, which puts a period to the fermentation, ex- : 
pands the carbonic acid, resulting from the de- 
composed sugar and air contained in the bread, 
and expels the alchol formed, and all the water 
capable of being removed by the heat employed. 
The result gained by this process may be 
considered to be merely the expansion of the par- 
ticles of which the loaf is composed, so as to ren- 
der the mass more readily divisible by the prepara- 
tory organs of digestion. But as this object is 
gained at a sacrifice of the integrity of the flour, 
it becomes a matter of interest to ascertain the 
amount of loss sustained in the process. To 
determine this point, I had comparative experi- 
ments made upon a large scale with fermented 
and unfermented bread. ‘The latter was raised 
by means of carbonic acid generated by chemical 
means in the dough. But to understand the cir- 
cumstances, some preliminary explanation is ne- 
cessary. Mr. Henry of Manchester, in the end of 
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last century, suggested the idea of mixing dough 
with carbonate of soda and muriatic acid, so as to 
disengage carbonic acid in imitation of the usual 
effect of fermentation; but with this advantage, 
that the integrity of the flour was preserved, and 
that the elements of the common salt required as 
a seasoner of the bread was thus introduced, and 
the salt formed in the dough. 

The result of my experiments upon the bread 
produced by the action of hydrochloric acid upon 
carbonate of soda, has been, that in a sack of 
flour there was a difference in favour of the un- 
fermented bread to the amount of 30lbs. 130z., 
or, in round numbers, a sack of flour would pro- 
duce 107 loaves of unfermented bread, and only 
100 loaves of fermented bread of the same weight. 
Hence it appears, that in the sack of flour by the 
common process of baking, 7 loaves, or 63 per 
cent. of the flour are driven into the air and lost. 
An important question now arises from the 
consideration of the result of this experiment: 
Does the loss arise entirely from the decomposition 
of sugar, or is any other element of the flour 
attacked ? 

It appears from a mean of eight analyses of 
wheat flour from different parts of Europe by 
Vauquelin, that the quantity of sugar contained 
in flour amounts to 5°61 per cent. But it is 
obvious that, as the quantity lost by baking ex- 

nN 4 
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ceeded this amount by nearly one per cent., the 
loss cannot be accounted for by the removal 
merely of the ready-formed sugar of the flour. 
We must either ascribe this extra loss to the con- 
version of a portion of the gum of the flour 
into sugar and its decomposition by means of the 
ferment, which is highly probable, or we must 
attribute it to the action of the yeast upon 
another element of the flour; and if we admit 
that yeast is generated during the panary fer- 
mentation, then the conclusion would be inevi- 
table, that another element of the flour, beside 
the sugar, or gum, has. been affected. For 
Liebig has well illustrated the fact that when 
yeast is added to wort, ferment is formed from the 
gluten contained in it, at the same time that the 
sugar is decomposed into alcohol and carbonic 
acid. Now, in the panary fermentation, which 1s 
precisely similar to the fermentation of wort, we 
might naturally expect that the gluten of the 
flour would be attacked to reproduce yeast. 

A wholesome and palatable bread may be pro- 
duced by the employment of ammoniacal alum, 
and carbonate of ammonia, or soda as a substitute 
for yeast. In this process the alum is destroyed 
by the heat: the bread is vesicular and white, and 
rises, according to the judgment. of the baker, as 
well as fermented bread. It is obvious that none 
of the ingredients added can affect the integrity of 
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the constituents of the flour; an occurrence 
which may possibly happen in the preparation of 
bread by the common process of fermentation, as 
_ has been shown even to the azotized principles of 
the flour. The disadvantages of such a deteriora- 
tion is sufficiently evident, if we view these prin- 
ciples as the source of nutrition in flour. 

A good method of making unfermented bread 
is to take of flour 4 pounds. Sesquicarbonate of 
soda, (supercarbonate of the shops) 320 grains. 
Hydrochloric acid, (spirit of salt or muriatic acid 
of the shops), 623 fluid drachms. Common salt, 
300 grains. Water, 35 ounces by measure. The 
soda is first mixed with the flour very intimately. 
The salt is dissolved in the water, and added to 
the acid. The whole being then rapidly mixed 
as in common baking. The bread may either be 
baked in tins or formed like cottage loaves, and 
should be kept from one to two hours in the oven. 
Should the bread prove yellow, it is a proof that 
the soda has been in excess, and indicates the 
propriety of adding a small additional portion of 
acid; the acid varying somewhat in strength. 
The same process may be employed in raising the 
other mixture previously recommended. 
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TABLE IV. 
Ratios of Food, Milk, and Butter. 


BROWN COW. | 


Milk : Butter : 
G Butt 
ae Barley. | Grass. | Hay. 2D 2 ye on to | 
Days: Ye Days. Milk. | Grain. 
Ibs. Ibs. Ibs. Ibs. | Ibs. Ibs. | 100 to | 100 to 
Barley crushed : — wr | ear 
Ist five days - - | 115°68 42 240 65 134 3°625 . 
3 malt 1 
2d. do; 7). -|105 | “45 26) | 153 | aso | isas0e| oe ! 
3d —s do. - - | 110°5 45 - - | 1892) 1172 | 3:935 | 945 4 
4th ido. > ~| 95°76] 60 = <4 1824)aay |esie6 | aac | 
311°26| 150 - - | 425 |364:3 | 10595 | 914 | 1498 |) 
Malt :— | 
Ist five days - -| 97 42 - - | 1353)114 3°44 215 
3 barley 
2d do. - -| 96 54 - 1292)108°5 3°60 177 
3d. do. - -| 98°19 60 - - 119 | 99:9 3°25 163 
291:19| 156 - - | 384 |322-46/ 10-29 186 | 15144 
Barley andmolasses:— ||” Tae a a ha 
Barley. | Molasses. 
Ist five days - - | 10518 45 12 133 /111°75) 3°63 184 
oh (dd... = -| 98:5 45 15 | 137 |115-00| 3-63 164 | = 
203°68 90 27 270 |226°75| 7°26 174 1611 


Barley and linseed ; — 
Linseed. 
Ist five days - - | 101-18 45 15 129 |108° 36] 3°689 167 
2d. do. - - | 104°00 39 25 136 |114°25}) 3:228 173 
20518] 80 40 | 265 |22261| 6-917 | 170 | 1736 
Bean meal : — oh a 
Beans. 
Ist five days - -| 99°72 56 4 148 |124°32| 3°69 166 1626 


Note.—This and the opposite Table are read as follows: — During the | 
second five days of experiment the Cow afforded 105 lbs. of milk and _ 
3°33 lbs. butter, and consumed during that period 45 lbs. barley, 26 lbs. 
grass, 153 Ibs. hay. The ratio of the barley to the milk is as 100 to 256, . 
while the relation of the butter to the barley during fifteen days is as 100 | 
to 1428, or100 lbs. of grain would produce 225 lbs. of milk, and 1428 lbs. 
of grain would produce 100 lbs. of butter. 
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TasB_eE IV. 
Ratios of Food, Milk, and Butter. 


WHITE COW. 
Milk Dr = Grain | Butter 
Chve | Barley. | Grass. | Hay. Hae. gue Milk Geaek 
Days. Days. ‘ 
lbs. lbs. lbs. Ibs. Ibs. ibs. 100 to | 100 to 
Barley crushed : — way | ern) 
| Ist five days - - | 109°68 42 240 65 134 3°19 272 
| 24 do. -  -|109°33| 45 26 (153 (1285 | 3-333 | 249 
3d do. - - | 110°68 45 - = |172°5 |144°9 3°376 | 246 
4th do. - - | 107 56 - - /131°75 |110°67| 2°843 | 191 
| 457°25 1384°07| 8°552 


Malt: — 
1st five days : - | 106°5 42 - - |150 126 3°126 | 240 
3 Barley 
2d do. = - | 107°5 54 - - |147 123'48} 3-072 | 198 
3d do. = = (LTS 60 - - |147°5 1123°9 | 2°9387 | 185 
325°5 | 156 [8 Barley|444-5 [373.38] 9135 | 209 | y715 


Barley. |Molasses. 
Barley and molasses : — 


Ist five days - -/112 45 12 1131-75 |110°67| 3°26 | 196 
2d do. - - | 112°5 45 15 114225 |119°49| 3:26 | 189 


27400 |230°:16| 652 | 192 | 1800 


Barley and linseed : — 


Ist five days =) = a3 45 15 =|117°5 | 98-7 3°406 | 188 
ee dG. ~ «= / 117-68! 35 25 131-75 |11067| 3-421 | 196 
230°68| 80 40  |249-25 |209°37! 6827 | 192 | 1760 | 
3 SS SS ES SS SSS TS SSE TSE TS SSC SEIS) 
Bemmeal i- +-7>- 115628 56 | 4 1146 j122-64 3°76 | 193 | 1590 
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TABLE V. 


Amount of Wax and Oil in different Kinds of 
Food, and in Dung. 


Wax per Cent. 


Rye grass - - - ° - 2-01 
Rye grass hay ~ - - - 2:00 
Moist grass dung - - - - 0°312 
Moist hay dung” - - - - 0-600 
Dry grass dung - - - . 2°67 
Dry hay dung - - - - 3°82 
Oil per Cent. 
Barley - ~ = - - 2°18 
Malt - “ = - - 1°37 
Bean meal - - - - - 2°035 


Linseed meal - . = & 4:00 
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Weil’s Bible, Koran, and Talmud - - 81 
Whitley’s Life Everlasting - = = 32 
Wilberforce’s View of Christianity - 32 
Willoughby’s (Lady) Diary - ° a &D 

RURAL SPORTS. 

Blaine’s Dictionary of Sports - = G6 
Hansard’s Fishing in Wales - 5 SS} 
Hawker’s [Instructions to Sportsmen - 13 


Loudon’s(Mrs.) Lady’s Country Companion 17 
Stable Talk and Table Talk - - - 98 


THE SCIENCES IN CENERAL, 
AND MATHEMATICS, 


Bakewell’s Introduction to Geology - 5 
Balmain’s Lessons on Chemistry - a ® 

Brande’s Dictionary of Science, Litera- 
ture, and Art - - - - = 206 
Brewster’s Optics - - - - = 7 
Conversations on Mineralogy - - 8 
De la Beche on theGeology oc ernwall betes 9 
Donovan’s Chemistry - = - 10 
Elliot’s Geometry - - - - - 10 
Farey onthe SteamEingine - = 20 
Fosbroke on the Arts of the Ancients - ll 
Greener on the Gun - = Ea 
Herschel’s Natural Philosophy - s 
9) Astronomy = os 5 


Holland’s Manufactures in Metal - 
Humboldt’s Kosmos = = = 
Hunt’s Researches on Light - = 
Kane’s Elements of Chemistry - 
Kater and Lardner’s Mechanics - 
La Place’s System of the World == 
Lardner’s Cabinet Cyclopedia - 

9 Hydrostaties and Pneumatics 
9 and Walker’s Electricity 
Lardner’s Arithmetic - 

9 Geometry - - 

Treatiseon Heat - 

Lerebours On Photography - 
Lloyd On Light and Vision = 
Mackenzie’s Physiology of Vision 
Marcet’s Conversations on Sciences, ete. 


acer ne MeO 


Moseley’s Practical Mechanics - - 
Engineering and Architecture 
Narrien’ s Elements of Geometry - = 


Astronomy and Geodesy - 2 

Nesbit’s Mensuration - 

Owen’s Lectures On Comparative ETE) 

Parnell On Roads_— = - - 

Pearson’s Practical este ouomy: - - 

Peschel’s Physics - 

Phillips’s PalaozoicFossils of Cornwall, ete, 
53) GuidetoGeologya ts a- = 
>, Treatise on Geology - - = 

Introduction to Mineraloey - 

Poisson’s Mechanics 

Portlock’s Report on the Geology of 

Londonderry 

Powell’s Natural Philosophy - 

Quarterly Journal of the Geological Society 

Ritchie (Robert) on Railways = 25 

Roberts’s Dictionary of Geology - 

Sandhurst Mathematical Course = 

Scott’s Arithmetic and Algebra - 

Trigonometry - ~ = 


Thomson’ s Algebra - - 
Wilkinson’s Engines of War - 


TRAVELS. 


Allan’s Mediterranean - - © 
Beale’s Vale of the Towey - = 
Cooley’s World Surveyed - = 
Costello’s (Miss) North Wales - 
De Custine’s Russia 3 
De Strzelecki’s New South Wales - 
Erman’s Travels through Siberia - - 
Harris’s Highlands of Aithiopia  - 
Howitt’s (R. ) Australia Felix - 
Laing’s Notes ofa Traveller - - 
55  wResidencein Norway - - 
Tourin Sweden - - - 

Life "of a Travelling Physician - 
Mackay’s English Lakes - - 


Montauban’s Wanderings - 
Parrot’s Ascent of Mount Ararat 
Paton’s (A.A.) Servia == - 

3 Modern Syrians 
Pedestrian Reminiscences ~ 
Seaward’s Narrative of his Shipwreck 
Strong’s Greece as a Kingdom - 
Von Orlich’s Travels in India - = 


VETERINARY MEDICINE 


Centaur’s Two Books on the Horse - 
Field’s Veterinary Records - - 
Morton’s Veterinary Toxicological Chart 

Medicine - - 


Miles On the Horse’ s Foot = - = 
Percivall’s Hippopathology - - - 

Anatomy ofthe Horse - - 
Spooner on the Foot and Leg of the Horse 
Stable Talk and Table Talk - = - 
Turner On the Foot of the Horse - = 
Winter On the Horse - = = 5 


NEW WORKS AND NEW EDITIONS. 


ABERCROMBIE.—ABERCROMBIE’S PRACTICAL GARDENER, AND 
IMPROVED SYSTEM OF MODERN HORTICULTURE, alphabetically arranged. 4th 
a ee a Introductory Treatise on Vegetable Physiology, and Plates by W. Salisbury. 

mo. 6s. boards. 


ABERCROMBIE AND MAIN.—THE PRACTICAL GARDENER’S COM- 
PANION; Or, Horticultural Calendar: to which is added, the Garden-Seed and Plant 
Estimate. Edited from a MS, of J.Abercrombie, by J.Main, 8th Edition. 32mo.3s.@d. sewed. 


ACTON (MISS).—MODERN COOKERY, 
In allits Branches, reduced to a System of Easy Practice. For the use of Private Families. 
In a Series of Practical Receipts, all of which have been strictly tested, and are given with 
the most minute exactness. Dedicated to the Young Housekeepers vf England. By Eliza 
Acton. New Edition, improved. Foolscap 8vo. with Woodcuts, 7s. 6d. cloth. 


ADAIR (SIR ROBERT).—AN HISTORICAL MEMOIR OF A MISSION 
TO THE COURT OF VIENNA IN 1806. By the Right Honorable Sir Robert Adair,G.C.B. 
ee rea from his Despatches, published by permission of the proper Authorities. 
8vo. 18s. cloth. 


ADAIR (SIR ROBERT) —THE NEGOTIATIONS FOR THE PEACE OF 
THE DARDANELLES, in 1808-9; with Despatches and Official Documents. By the 
Right Honorable Sir Robert Adair, G.C.B, Being a Sequel to the Memoir of his Mission 
to Viennain 1806. 2vols. 8vo. 28s. cloth. 


ADDISON.—THE KNIGHTS TEMPLARS. 


By C.G. Addison, ofthe InnerTemple. 2d Edition, enlarged. Sqnare crown 8vo. with 
Illustrations, 18s. cloth. 


ADDISON.—THE TEMPLE CHURCH IN LONDON: 


Its History and Antiquities. By C.G. Addison, Esq., of the Inner Temple, author of ‘*The 
History of the Knights Templars.” Square crown 8vo. with 6 Plates, 5s.cloth. 


Also 
A FULL AND COMPLETE GUIDE, HISTORICAL AND DESCRIPTIVE, TO THE 
TEMPLE CHURCH. (From Mr. Addison’s ‘History of the Temple Church.) Square 
crown 8vo. 1s. sewed. 


ADSHEAD (JOSEPH).—PRISONS AND PRISONERS. 
By Joseph Adshead. 8yo. with Illustrations, 7s. 6d. cloth. 


AIKIN.—THE LIFE OF JOSEPH ADDISON. 


Illustrated by many of his Letters and Private Papers never before published. By Lucy 
Aikin. 2 vols. post 8vo. with Portrait from Sir Godfrey Kneller’s Picture, 18s. cloth. 


ALLAN (J, H.)—A PICTORIAL TOUR IN THE MEDITERRANEAN ; 
Comprising Malta, Dalmatia, Turkey, Asia Minor, Grecian Archipelago, Egypt, Nubia, 
Greece, Sicily, Italy, and Spain. By J. H. Allan, Member of the Athenian Archeological 
Society, and of the Egyptian Society of Cairo. 2d Edition. Imperial 4to. with upwards of 
40 lithographed Drawings, and 70 Wood Engravings, 3/. 3s. cloth. 


AMY HERBERT. 
By a Lady. Edited by the Rev. William Sewell, B.D. of Exeter College, Oxford. 3d 
Edition. 2 vols. foolscap 8vo. 9s. cloth. 


ARTISAN CLUB (THE).—A TREATISE ON THE STEAM ENCINE. 
By the Artisan Club. 4to. with 30 Steel Plates, etc., and about 350 Wood Engravings, 
27s. cloth. (Early in June. 


*,* Nos.1 to 23, Is. each; No. 24 (om June Ist), 2s. sewed. Back Numbers to complete Sets 
may still be had. 


BAILEY.—ESSAYS ON THE PURSUIT OF TRUTH, 
And onthe Progress of Knowledge. By Samuel Bailey, author of ‘‘Essays on the Formation 
and Publication of Opinions,” ‘* Berkeley’s Theory of Vision,’ etc. 2d Edition, revised 
and enlarged. 8yo.9s. 6d. cloth. 


BAKEW ELL.—AN INTRODUCTION TO CEOLOGY. 
Intended to convey Practical Knowledge of the Science, and comprising the most important 
recent Discoveries ; with Explanations of the Facts and Phenomena which serve to confirm or 
invalidate various Geological Theories. By Robert Bakewell. Fifth Edition, considerably 
enlarged. 8vo.with numerous Plates and Woodcuts, 21s. cloth. 
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6 NEW WORKS AND NEW EDITIONS 


BALMAIN.—LESSONS ON CHEMISTRY, : 
For the Use of Pupils in Schools, Junior Students in Universities, and Readers who wish to 
learn the fundamental Principles and leading Facts: with Questions for Examination, 
Glossaries of Chemical Terms and Chemical Symbols, and an Index. By William H. Balmain, 
With numerous Woodcuts, illustrative of the Decompositions. Foolscap 8vo. 6s. cloth. 


BAYLDON.—THE ART OF VALUING RENTS AND TILLACES, ~ 
And the Tenant’s Right of Entering and Quitting Farms, explained by several Specimens of 
Valuations; aud Remarks on the Cultivation pursued on Soils in different Situations. 
Adapted to the Use of Landlords, Land-Agents, Appraisers, Farmers, and Tenants. By 
J.S.Bayldon. 6th Edition, corrected and revised by John Donaldson, 8vo. 10s. 6d. cloth. 


BEALE (ANNE).—THE VALE OF THE TOWEY; 
Or, Sketches in South Wales. By Anne Beale. Post 8vo. 10s. 6d. cloth. 
“ The great merit of Miss Beale’s book is its truth, which leaves a strong impression on the 
reader’s mind.’’—Spectator. 


BEDFORD CORRESPONDENCE. — CORRESPONDENCE OF JOHN, 
FOURTH DUKE OF BEDFORD, selected from the Originals at Woburn Abbey: with 
Introductions by Lord John Russell. 8vo. vol, 1 (1742-48), 18s. cloth; vol. 2 (1749-60), 15s. cl. 

*,* Vol. III. to complete the work, is nearly ready. 


BELL.—LIVES CF THE MOST EMINENT ENGLISH POETS. 
By Robert Bell, Esq. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


BELL.—THE HISTORY OF RUSSIA, 
From the Earliest Period to the Treaty of Tilsit. By R. Bell, Esq. 3vols.foolscap 8vo. 18s. 


BLACK-—A PRACTICAL TREATISE ON BREWING. 
Based on Chemical and Economical Principles: with Formule for Public Brewers, and 
Instructions for Private Families. By William Black. Third Edition, revised and cor- 
rected, with considerable Additions. The Additions revised by Professor Graham, of the 
London University. S8vo. 10s. 6d. cloth. 


SUPPLEMENT, of REMARKS on BAVARIAN BEER, London Porter, the Induence of Elec- 
tricity on Fermentation, and other Subjects. By William Black. Syo. 2s. 6d. sewed. 


BLAINE.—AN ENCYCLOPAEDIA OF RURAL SPORTS; 
Or, a complete Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing, ! 
Racing, and other Field Sports and Athletic Amusements of the present day. By Delabere 
P. Blaine, Esq., author of ‘Outlines of the Veterinary Art,” ‘‘ Canine Pathology,” etc. etc. 
With nearly 600 Engravings on Wood, by R. Branston, from Drawings by Alken, T. Land- 
seer, Dickes, etc. 8vo. 22. 10s. cloth. 


BLAIR’S CHRONOLOCICAL AND HISTORICAL TABLES, 
From the Creationto the present Time: with Additions and Corrections from the most authen- 
tic Writers ; including the Computation of St. Paul, as connecting the Period from the 
Exode tothe Temple. Under the revision of Sir Henry Ellis, K.H., Principal Librarian of 
the British Museum. Imperial 8vo. 31s. 6d. half-bound morocco. 


BLOOMFIELD.—THE HISTORY OF THE PELOPONNESIAN WAR. 
By Thucydides. Newly Translated into English, and accompanied with yery copious 
Notes, Philological and Explanatory, Historical and Geographical. By the Rev. S. T. 
Bloomfield, D.D.F.S.A. 3 vols. 8vo. with Maps and Plates, 2/. 5s. boards. 


BLOOMFIELD.—THE HISTORY OF THE PELOPONNESIAN WAR. 
By Thucydides. A New Recension of the Text, with a carefully amended Punctuation; and 
copious Notes, Critical, Philological, and Explanatory, almost entirely original, but partly 
selected and arranged from the best Expositors: accompanied with full Indexes, both of 
Greek Words and Phrases explained, and matters discussed in the Notes. Illustrated by 


Maps and Plans, mostly taken fromactual Survey. By the Rev. S.T. Bloomfield, D.D. F.S.A. 
2 vols. 8vo. 38s. cloth. 


BLOOMFIELD.—THE GREEK TESTAMENT: 
With copious English Notes, Critical, Philological, and Explanatory. By the Rev. S.T. 
Bloomfield, D.D. F.S.A. 6th Edit.improved. 2vols.S8vo. witha Map of Palestine, 40s. cloth. 


BLOOMFIELD. —THE GREEK TESTAMENT FOR COLLEGES AND 
SCHOOLS; with English Notes. By the Rev. S.T. Bloomfield, D.D. Fourth Edition, 
enlarged and improved, accompanied with a New Map of Syria and Palestine, adapted to 
the New Testament and Josephus, and an Index of Greek Words and Phrases explained in 
the Notes. 12mo.10s. 6d. cloth. 


BLOOMFIELD.—-GREEK AND ENGLISH LEXICON TO THE NEW 
TESTAMENT: especially adapted to the use of Colleges, and the Higher Classes in Public 
Schools; but also intended as a convenient Manual for Biblical Students in general. By 
Dr. Bloomfield. 2d Edition, enlaryed, andimproved. 12mo.on wider paper, 10s. 6d. cloth. 


BOY’S OWN BOOK (THE): 


A Complete Encyclopedia of all the Diversions, Athletic, Scientific, and Recreative, of Boy- 
hood and Youth. 20th Edition, Square 12mo., withmany Engravings on Wood, 6s. boards, 


BRANDE.--A DICTIONARY OF SCIENCE, LITERATURE, AND ART; 
Comprising the History, Description, aud Scientific Principles of every Branch of Human 
Knowledge ; with the Derivation and Definition of all the Terms in general use. Edited by 
W.T. Brande, F.R.S.L.and E.; assisted by J.Cauvin. The various departments by Gentlemen 
of eminencein each. 8vo. with Wood-engravings, 31. cloth. 


ISELIN 


PRINTED FOR MESSRS. LONGMAN, AND CO. 7 


BRAY (MRS.)—MRS,. BRAY’S NOVELS AND ROMANCES, 
Revised and corrected by Mrs. Bray. In 10 vols. fcap 8vo., uniformly with the °* Standard 
Novels,” with Frontispieces and Vignettes from Designs and Sketches by the late Thomas 
Stothard, R.A.; C. A. Stothard, F.S.A.; Henry Warren, Esq.; etc. 37, cloth; or the Works 
separately 6s. each, as follows :— 


Vol. I. ** The White Hoods,” with portrait Ford ;”—Vol.V. ** The Talba;’’—Vol. VI. 
of the Author, a view of her residence,  Warleigh ;’ — Vol. VIL. <* Treluwny ;” 
end General Prefuce to the Series; — Vol. VIII. “ Trials of the Heart; — 
Vol. Il. “*De Foix;’?—Vol. Ill. ‘‘ The Vol. IX. ** Henry de Pomeroy ;’—Vol. X. 
Protestant ;” —Vol. IV. ‘* Fitz of Fitz- “ Courtenay of Walreddon.” 


BRAY.—THE PHILOSOPHY OF NECESSITY; 


Or, the Law of Consequences as applicable to Mental, Moral, and Social Science, By Charles 
Bray. 2 vols. 8vo. 15s. cloth. 


BREWSTER.—A TREATISE ON OPTICS. 


By Sir David Brewster, LL.D. F.R.S. etc. New Edition. Foolscap 8vo. with vignette title, 
and 176 Woodcuts, 6s. cloth. 


BUDGE (J..\—THE PRACTICAL MINER’S GUIDE: 
Comprising a Set of Trigonometrical Tables adapted to all the purposes of Oblique or 
Diagonal, Vertical, Horizontal, and Traverse Dialling; with their applieation to the Dial, 
Exercise of Drifts, Lodes, Slides, Levelling, Inaccessible Distances, Heights, etc. By 
J. Budge. New Edition, considerably enlarged, 8vo. with Portrait of the Author, 12s. cloth, 


BULL.—THE MATERNAL MANAGEMENT OF CHILDREN, 
In HEALTH and DISEASE. By Thomas Bull, M.D. Physician Accoucheur to the Finsbury 
Midwifery Institution, ete. 2d Edition, revised and enlarged. Foolscap 8vo. 7s. cloth. 


BULL.—HINTS TO MOTHERS, 
For the Management of Health during the Period of Pregnancy and in the Lying-in Room; 
with an Exposure of Popular Errors in connexion with those subjects. ByThomas Bull, M.D. 
Physician Accoucheur to the Finsbury Midwifery Institution, etc. 4th Edition, revised and 
considerably enlarged. Foolscap 8vo. 7s. cloth. 


BUNSEN (C. C. J.)—THE CHURCH OF THE FUTURE: 
Or, an Inquiry into its Prospects, Constitution, and Import, with especial reference to the 
Church of Prussia. To which is appended, a Correspondence with the Right Hon. William 
Gladstone. By the Chevalier C.C.J Bunsen. Translated, under the superintendence of 
the Chevalier Bunsen, by the Rey. Leopold J, Bernays, Fellow of St. John’s College, Oxford. 
Post 8vo. (in the press. 


BUNSEN —AN INQUIRY INTO THE HISTORY, ARTS AND SCIENCES, 
LANGUAGE, WRITING, MYTHOLOGY, and CHRONOLOGY of ANCIENT EGYPT: 
with the peculiar Position of that Nation in reference to the Universal History of Mankind. 
By the Chevalier C. C. J. Bunsen. Translated from the German, under the Author’s super- 
intendence, by C. H. Cottrell, Esq.; with additional matter, furnished by the Author. 2vols. 
8vo. with numerous Plates. [In the press. 


BURNS.—THE PRINCIPLES OF CHRISTIAN PHILOSOPHY; 
Containing the Doctrines, Duties, Admonitions, and Consolations of the Christian Religion. 
By John Burns, M.D.F.R.S. 5th Edition. 12mo.7s. boards. 


BURNS.—CHRISTIAN FRACMENTS ; 
Or, Remarks on the Nature, Precepts, and Comforts of Religion. By John Burns, M.D. 
F.R.S. Professor of Surgery in the University of Glasgow, author of “The Principles of 
Christian Philosophy.’? Foolscap 8vo. 5s. cloth. 


BUTLER.—A SKETCH OF MODERN AND ANCIENT GEOGRAPHY. 


By Samuel Butler, D.D., late Lord Bishop of Lichfield and Coventry; and formerly Head 
Master of Shrewsbury School. New Edition, revised by his Son. S8vo. 9s. boards, 


BUTLER.—AN ATLAS OF MODERN GEOGRAPHY. 
Consisting of Twenty-three coloured Maps, from a New Set of Plates; with an Index of 
all the Names of Places, referring to the Latitudes and Longitudes. By the late Dr. Butler, 
Bishop of Lichfield. New Edition, corrected. 8vo.12s. half-bound. 


BUTLER.—AN ATLAS OF ANCIENT GEOGRAPHY. 
Consisting of Twenty-three coloured Maps: with an Index of all the Names of Places, 
referring to the Latitudes and Longitudes. By the late Dr. Butler, Bishop of Lichfield. 
New Edition, corrected. 8yo. 12s. half-bound. 


BUTLER.—A CENERAL ATLAS OF MODERN AND ANCIENT CEOGRAPHY. 


Consisting of Forty-five coloured Maps, and copious Indices referring to the Latitudes and 
Longitudes. By the late Dr. Butler, Bishop of Lichfield. New Edition, corrected. 4to. 
24s. half-bound, 


CALLCOTT.—A SCRIPTURE HERBAL: 
With upwards of 120 Wood Engravings. By Lady Callcott. Square crown 8yo.1U.5s. cloth. 


CATLOW.—POPULAR CONCHOLOCY ; 
Or, the Shell Cabinet Arranged : being an Introductionto the modern System of Conchology; 
with a sketch of the Natural History of the Animals, an account of the Formation of the 
Shells, andacomplete Descriptive List of the Families and Genera. By Agnes Catlow. 
Foolscap. 8vo. with 312 Woodcuts, 10s. 6d. cloth. 
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8 NEW WORKS AND NEW EDITIONS 


CENTAUR.—THE HORSE: AND HOW TO CHOOSE HIM. 


By Centaur. Fep. 8vo. [In the press. 
CENTAUR.—THE HORSE: AND HOW TO USE HIM. 
By Centaur. Fep. 8vo. [In the press. 


CHALENOR.-WALTER GRAY, 


A Ballad, and other Poems; including the Poetical Remains of Mary Chalenor. 2d Hdition, 
with Additions. Fep. 8vo. 6s, cloth. 


CHALENOR.—POETICAL REMAINS OF MARY CHALENOR. 
Fep. 8vo. 4s. cloth. 


CLAVERS.—FOREST LIFE. 


By Mary Clavers, an Actual Settler; author of ‘‘A New Home, Who’ll Follow?” 2 vols. 
feap. 8vo. 12s. cloth. : 


COCKS (C.}-BORDEAUX, ITS WINES, AND THE CLARET COUNTRY. 
By. C. Cocks, B.L., Professor of the Living Languages in the Royal Colleges of France; 
Translator of the Works of Michelet, Mignet, and Quinet. {in the press. 


COLLECIAN’S GUIDE (THE); 


Or, Recollections of College Days; setting forth the Advantages and Temptations of a 
University Education. By **** *****x* M.A., Coll.Oxon. Post 8vo. 10s. 6d.cloth. 


COLLIER (J. PAYNE.)—A BOOK OF ROXBURGHE BALLADS. 
Edited by John Payne Collier, Esq. Post 4to. {In the press. 


COLTON —LACON; OR, MANY THINGS IN FEW WORDS. 
By the Rev. C.C. Colton. New Edition, 8vo.12s.cloth. 


CONSCIENCE (HENDRIK).—SKETCHES FROM FLEMISH LIFE. 


In Three Tales. Translated from the Flemish of Hendrik Conscience. Square 8yo. with 
130 Engravings on Wood, from designs by Flemish artists, 6s. cloth. 


CONVERSATIONS ON BOTANY. 


9th Edition, improved. Foolscap 5vo. with 22 Plates, 7s.6d. cloth ; with coloured Plates, 12s. 


CONVERSATIONS ON MINERALOGY. 


With Plates, engraved by Mr.and Mrs. Lowry, from Original Drawings. 3d Edition, enlarged. 
2 vols. 12mo. 14s. cloth. 


COOLEY .—THE WORLD SURVEYED IN THE NINETEENTH CENTURY ; 
Or, Recent Narratives of Scientific and Exploring Expeditions (chiefly undertaken by com- 
mand of Foreign Governments). Collected, translated, and, where necessary, abridged, 
by W.D. Cooley, Esq., author of **The History of Maritime and Inland Discevery” in 
the Cabinet Cyclopedia, etc. 


The First Volume contains “‘The Ascent of Mount Ararat.’? By Dr. Friedrich Parrot, Pro- 
fessor of Natural Philosophy iu the University of Dorpat, Russian Imperial Councillor of 
State, etc. 8vo, with a Map by Arrowsmith, and Woodcuts, 14s. cloth. 

*x* Hach volume will form, for the most part, a Work complete in itself, and the whole 
Series will present an accurate and luminous picture of all the known portions of the 
care Wa Second Work of the Series, ‘* Erman’s Travels through Siberia,” is in the press, 
in 2 vols. 8vo. 


COOLEY.—THE HISTORY OF MARITIME AND INLAND DISCOVERY. 
By W. D. Cooley, Esq. 3 vols. foolscap 8yo. with Vignette Titles, 18s. cloth. 


COOPER (REY. E.)-SERMONS, 


Chiefly designed to elucidate some of the leading Doctrines of the Gospel. To which is added, 
an Appendix, containing Sermons preached on several Public Occasions, and printed by 
desire. By the Rev. Edward Cooper, Rector of Hamstall-Ridware, and of Yoxall. 7th 
Edition. 2 vols. 12mo. 10s. boards. 


COOPER (REV, E.)—PRACTICAL AND FAMILIAR SERMONS, 
Designed for Parochial and Domestic Instruction. By the Rev. Edward Cooper, Rector of 
Hamstall-Ridware, and of Yoxall, in the county of Stafford; and late Fellow of All-Souls 
College, Oxford. New Editions. 7 vols. 12mo. 1/. 18s. boards. 


«,* Vols.1to4, 5s. each; Vols.5 to7, 6s. each. 


COPLAND.—-A DICTIONARY OF PRACTICAL MEDICINE ; 
Comprising General Pathology, the Nature and Treatment of Diseases, Morbid Structures, 
and the Disorders especially incidental to Climates, to Sex, and to the different Epochs of 
Life, with numerous approved Formule of the Medicinesrecommended. By James Copland, 
M.D., ete. etc. In3vols. Vols.1land2, 8vo.3/. cloth; and Part 10, 4s. 6d. sewed. 


COSTELLO (MISS).—THE ROSE GARDEN OF PERSIA. 
A Series of Translations from the Persian Poets. By Louisa Stuart Costello, author 
of ‘*Specimens of the Early Poetry of France,’’ etc. Long 8vo. with 12 Illuminated 
Titles, and Borders printed in Gold and Colours, 18s. boards; or 31s. 6d. bound in morocco 
(oriental style) by Hayday. 
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COSTELLO (MISS) —FALLS, LAKES, AND MOUNTAINS OF NORTH 
WALES; being a Pictorial Tour through the most interestin parts of the Country. By 
Louisa Stuart Costello, author of ‘“The Rose Garden of Persia,’’ ** Bearn and the Pyrenees,”’ 
etc. Profusely illustrated with Views, from Original Sketches by D. H. M‘Kewan, engraved 
on wood, and lithographed, by T. and E.Gilks. Square 8vo. with Map, 14s. cloth. 


CRESY (E.)—AN ENCYCLOP/EDIA OF CIVIL ENGINEERING, HISTORICAL, 
THEORETICAL, and PRACTICAL. By Edward Cresy, F.S.A.C.E. Tlustrated by many 
hundred Engravings on Wood, explanatory of the Principles, Machinery, and Constructions 
which come under the Direction of the Civil Engineer. In1 large volume, 8vo. uniform 
with Messrs, Longman and Co.’s Series of One-Volume Encyclopedias and Dictionaries. 


[Jn the press. 
CROCKER’S ELEMENTS OF LAND SURVEYING. 
Fifth Edition, corrected throughout, and considerably improved and modernised, by 
T. G. Bunt, Land Surveyor, Bristol. To which are added, TABLES OF SIX-FIGURE 
LOGARITHMS, etc., superintended by Richard Farley, of the Nautical Almanac Establish- 
ment. Post 8vo. 12s. cloth. 


CROWE.—THE HISTORY OF FRANCE, 
From the Earliest Period to the Abdication of Napoleon. By E. E. Crowe, Esq. 3 vols. 
foolscap 8vo. with Vignette Titles, 18s. cloth. 


DAHLMANN.—HISTORY OF THE ENGLISH REVOLUTION. 
By F. C. Dahlmann, late Professor of History at the University of Géttingen. Translated 
from the German, by H. Evans Lloyd, Esq. 8vo. 10s. 6d. cloth. 


DALE (THE REV. THOMAS).—THE DOMESTIC LITURGY AND 
FAMILY CHAPLAIN, in Two Parts: the First Part being Church Services adapted for 
Domestic Use, with Prayers for every Day of the Week, selected exclusively from the Book 
of Common Prayer. Part II. comprising an appropriate Sermon for every Sunday in the 
Year. By the Rey. Thomas Dale, M.A. Canon Residentiary of St. Paul’s, and Vicar of St. 
Bride’s, London, Post 4to. handsomely printed, 2is. cloth: or, bound by Hayday, 31s. 6d. 
calf lettered ; 50s. morocco, with goffered edges. 


DANTE, TRANSLATED BY WRIGHT.—DANTE, 
Translated by Ichabod Charles Wright, M.A. late Fellow of Magdalen College, Oxford. 
A New Edition, revised and corrected. 3 vols. foolscap 8vo. with Portrait, 7s. 6d. sewed. 


*,* Vol. I. contains the Inferno; Vol. II. the Purgatorio; Vol. III. the Paradiso. 


DAVY (SIR HUMPHRY).—ELEMENTS OF AGRICULTURAL CHEMISTRY 


in a Course of Lectures. By Sir Humphry Davy. With Notes by Dr. John Davy. 
6th Edition. Svo. with 10 Plates, 15s. cloth. 


DE BURTIN.—A TREATISE ON THE KNOWLEDGE NECESSARY TO 
AMATEURS OF PICTURES. Translated and abridged from the French of M. Francis 
Xavier De Burtin, First Stipendiary Member of the Royal Academy of Brussels in the Class 
of Sciences, etc. By Robert White, Esq. 8vo. with Illustrations, 12s. cloth. 


DE CUSTINE.—RUSSIA. 
By the Marquis De Custine. Translated from the French. 2d Edition. 3 vols. post 8vo. 
31s. 6d. cloth. 


DE LA BECHE.—REPORT ON THE GEOLOGY OF CORNWALL, DEVON, 
AND WESTSOMERSET. By Henry T. De la Beche, F.R.S. etc., Director of the Ordnance 
Geological Survey. Published by Order of the Lords Commissioners of H. M, Treasury, 
8vo. with Maps, Woodcuts, and 12 large Plates, 14s. cloth. 


DE MORGAN.—AN ESSAY ON PROBABILITIES, 
And on their Application to Life Contingencies and Insurance Offices. By Aug. De Morgan, 
Esq., of Trinity College, Cambridge. Foolscap 8vo. with Vignette Title, 6s. cloth. 


DE SISMONDI.—THE HISTORY OF THE ITALIAN REPUBLICS: 
Or, of the Origin, Progress, and Fall of Freedom in Italy, from_A.D. 476 to 1806. ByJ.C.L. 
Sismondi. Fcp. 8vo. with Vignette Title, 6s. cloth. 


DE SISMONDI.—THE HISTORY OF THE FALL OF THE ROMAN EM= 
PIRE. Comprising a View of the Invasion and Settlement of the Barbarians. By J.C. L. 
De Sismondi. 2vols. Fep. 8vo. with Vignette Titles, 12s. cloth. 


DE STRZELECKI (P. E.)—PHYSICAL DESCRIPTION OF NEW SOUTH 
WALES AND VAN DIEMAN’S LAND. Accompanied by a Geological Map, Sections, 
and Diagrams, and Figures of the Organic Remains. By P.E. De Strzelecki. 8yo. with 
coloured Map and numerous Plates, 248. cloth. 


DOCTOR (THE), ETC. 
5 vols. post 8vo. 2/7. 12s. 6d. cloth. 
‘Southey acknowledged the anthorship of ‘The Doctor’ shortly before his last illness to 
his most confidential friend, an M.P. of high character. Andina private letter from Mrs. 
Southey, dated February 27, 1843, she not only states the fact, but adds that the greater part 
of a siath volume had gone through the press, and that Southey looked forward to the 
pleasure of drawing herintoit as a contributor; giving her full authority to affirm that her 

husband iz the author.’’—Robert Bell, Esq.,in The StoryTeller. 
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10 NEW WORKS AND NEW EDITIONS 


DODDRIDGE.—THE FAMILY EXPOSITOR; ; 
Or, a Paraphrase and Version of the New Testament: with Critical Notes, and a Practical 
Improvement of each Section. By P. Doddridge, D.D. To which is prefixed, a Life of the 
Author, by A. Kippis, D.D.F.R.S.and S.A. New Edition. 4vols. 8vo. 10, 16s. cloth. 


DONOVAN.—TREATISE ON CHEMISTRY. 
By Michael Donovan, Esq.M.R.I.A. 4th Edition. Fceap. 8vo. with Vignette Title, 6s. cloth. 


DONOVAN.—A TREATISE ON DOMESTIC ECONOMY. : 
By M. Donovan, Esq. M.R.1.A., Professor of Chemistry to the Company of Apothecaries in 
Ireland. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


DOUBLEDAY’S BUTTERFLIES.—THE GENERA OF DIURNAL LEPI- 
DOPTERA; comprising their Generic Characters—a Notice of the Habits and Transform- 
ations—and a Catalogue of the Species of each Genus. By Edward Doubleday, Esq. F.L.S. 
etc., Assistant in the Zoological Department of the British Museum. Imperial 4to. uniform 
with Gray and Mitchell’s Ornithology ; illustrated with 75 Coloured Plates. 

*,* To be published in Monthly Parts, 5s. each; eack Part to consist of two catoured Plates, 


with accompanying Letter-press. Publication will commenee when 150 Subseribers’ Names 
have been received. 


DOVER.—LIFE OF FREDERICK il. KING OF PRUSSIA. 
By Lord Dover. 2d Edition. 2 vols. 8vo. with Portrait, 28s. boards. 


DRUMMOND (DR. J. L.)—LETTERS TO A YOUNG NATURALIST, ON 
THE STUDY OF NATURE AND NATURAL THEOLOGY. By James L. Drummond, 
M.D. Author of ‘*First Steps to Botany,” ete. Second Edition. Post 8vo. with Wood 
Engravings, 7s. 6d. boards. 

DRUMMOND.—FIRST STEPS TO BOTANY, 


Intended as popular Hlustrations of the Science, leading to its study as a branch of general } 
education. By J.L. Drummond, M.D. 4th Edit. 12mo. with numerous Woodcuts, 9s. boards. i 


DUNHAM.—THE HISTORY OF THE GERMANIC EMPIRE. 
By Dr. Dunham. 38 vols. foolsecap 8voe. with Vignette Titles, 18s. cloth. 


By the same Author. 
THE HISTORY OF HUROPE DURING | THE HISTORY OF POLAND. 6s. 


THE MIDDLE AGES. 4vols. 17. 4s. THE LIVES OF THE EARLY WRITERS 
THE HISTORY OF SPAIN AND PORTU- OF GREAT BRITAIN. Foolscap 8vo. 6s. 


Ua, }vels toolscap ever Fils. THE LIVES OF BRITISH DRAMATISTS. 


THE HISTORY OF SWEDEN, DENMARK, 2 vols. foolscap 8vo. 12s, 
AND NORWAY. 3 vols. foolscap 8vo. 18s. 


DUNLOP (JOHN).—-THE HISTORY OF FICTION: 


Being a Critical Account of the most celebrated Prose Works of Fiction, from the earliest 


Greek Romances to the Novels of the Present Age. By John Dunlop. 3d Edition, com- 
plete in One Volume. Medium 8yo. 15s. cloth. 


EASTLAKE (C. L.)—MATERIALS FOR A HISTORY OF OJL PAINTING, 
By Charles Lock Eastlake, R.A. 8vo. [in the press. 


ECCLESTON (JAMES).—A MANUAL OF ENCLISH ANTIQUITIES. - 
By James Eccleston, B.A. Head Master of Sutton Coldfield Grammar School. 8vo. with 


numerous Illustrations on Wood. [£2 the press. 


ELLIOT (J.)—A COMPLETE TREATISE ON PRACTICAL CEOMETRY AND 
MENSURATION. With numerous Exercises. By James Elliot, formerly Teacher of 
Mathematics in the Mechanics’ Institution of Liverpuol. S8vo 5s. cloth. 


ky Key, containing full Demonstrations and Solutions. 8vo. 6s. cloth. 


ELLIOTSON.—HUMAN PHYSIOLOGY: 
With which is incorporated much of the Elementary Part of the “Institutiones Physiologice”’ 
of J. F. Blumenbach, Professor in the University of Gottingen. By John Elliotson, M.D. 
Cantab. F.R.S. Fifth Edition, 8vo. with numerous Woodcuts, 22. 2s. cloth. 


THE ENCLISHMAN’S GREEK CONCORDANCE OF THE NEW TESTA- 
MENT; being an attempt at a Verbal Connexion between the Greek and the English Texts ; 
including a Concordance to the Proper Names, with Indexes, Greek-English aud English- 
Greek. 2d Edition, carefully revised, with a new Index, Greek and English. Royal 8vo. 42s. | 


THE ENCLISHMAN’S HEBREW AND CHALDEE CONCORDANCE OF jj 
THE OLD TESTAMENT; being an attempt at a Verbal Connexion between the Original | 
and the English Translations: with Indexes, a List of the Proper Names and their oceur- {| 
rences, etc. etc. 2vols. royal 8vo., 32. 13s. 6d. cloth; large paper, 42. 14s. 6d. 


FAREY.—A TREATISE ON THE STEAM-ENCINE, 
Historical, Practical, and Descriptive. By John Farey, Engineer. 4to. illustrated by 
numerous Woodcuts, and 25 Copper-plates, 5/. 5s. in boards. 


FERGUS.—THE HISTORY OF THE UNITED STATES OF AMERICA, 


From the Discovery of America to the Election of General Jackson to the Presidency. By the 
Rev. H. Fergus. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


PRINTED FOR MESSRS. LONGMAN, AND CO, Il 


Sa te 
FIELD.— POSTHUMOUS EXTRACTS FROM THE VETERINARY 


RECORDS OF THE LATE JOHN FIELD. Edited by his Brother, William Field, Vete- 
rinary Surgeon, London. 8vo. 8s. boards, 


FITZROY (LADY). —SCRIPTURAL CONVERSATIONS BETWEEN 
CHARLES AND HIS MOTHER. By Lady Charles Fitzrey. Foolscap 8vo. 4s. 6d. cloth. 


FORSTER.—STATESMEN OF THE COMMONWEALTH OF ENCLAND. 
With an Introductory Treatise on the Popular Progress in English History. ByJohn Forster, 
Esq. 5 vols. foolscap 8vo. with Original Portraits of Pym, Eliot, Hampden, Cromwell, and an 
Historical Scene after a Picture by Cattermole, 11. 10s: cloth. 

The Introductory Treatise, intended as an Introduction to the Study of the Great Civil War in 
the Seventeenth Century, separately, price Us. 6d. sewed. 

The above 5 vols. form Mr. Forster’s Portion of the Lives of Eminent British Statesmen, by Sir 
James Mackintosh, the Right Hon. 'T. P. Courtenay, and John Forster, Esq. 7 vols. foolscap 
8vo. with Vignette Titles, 2/. 2s. cloth. 


FORSTER (REV. C.)--THE HISTORICAL GEOGRAPHY OF ARABIA; 
Or, the Patriarchal Evidences of Revealed Religion. A Memoir, with illustrative Maps and 
an Appendix, containing Translations, with Alphabet and Glossary of the Hamyaritic 
Inscriptions recently discovered in Hadramatit y the Rev. Charles Forster, B.D., Rector of 
Stisted, Essex; author of ‘¢ Mahometanisim My eiled.”? 2 vols. 8vo. 30s. cloth. 


Bhs yee 
FORSTER (REV. C.)—THE LIFE OF JOHN JEBB. D.D. F.R.S. 
Late Bishop of Limerick. Witha Selection from his Letters. By the Rev. Charles Forster, B.D., 
Rector of Stisted, Essex, and one of the Six Preachers in the Cathedral of Christ, Canterbury, 
formerly Domestic Chaplain to the Bishop. 2d Edition. 8yo. with Portrait, etc. 16s. cloth. 


FOSBROKE.—A TREATISE ON THE ARTS, MANNERS, MANUFAC- | 
TURES, and INSTITUTIONS of the GREEKS and ROMANS. By the Rey. T. D. Fosbroke, | 
etc. 2vols. foolscap 8yo. with Vignette Titles, 12s. cloth. : 


GERTRUDE. 


4A Tale. By the author of “Amy Herbert.’? Edited by the Rev. William Sewell, B.D., of | 
Exeter College, Oxford. Second Edition. 2 vols. foolscap 8vo. 98. cloth. 


GILBART (J. W.)—THE HISTORY AND PRINCIPLES OF BANKING. 


By James William Gilbart, General Manager of the London and Westminster Bank. 
Third Edition. S8vo. 9s, boards. 


GLEIG.—LIVES OF THE MOST EMINENT BRITISH MILITARY COM- 
MANDERS, By the Rev.G.R.Gleig. 3 vols. foolscap 8vo. with Vignette Titles, 18s. cloth. 


GLENDINNING. — PRACTICAL HINTS ON THE CULTURE OF THE 


PINEAPPLE. By R. Glendinning, Gardener to the Right Hon. Lord Rolle, Bicton. 12mo. 
with Plan of Pinery, 5s. cloth. 


GOLDSMITH—THE POETICAL WORKS OF OLIVER GOLDSMITH. 
Illustrated by Wood Engravings, from the Designs of G. W. Cepe. A,R.A., Thomas { 
Creswick, A.R.A., J,C. Horsley, R. Redgrave, A.R.A., and Frederick Tayler, Members of 
the Etching Club. With a Biographical Memoir, and Notes on the Poems. Edited by 
Belton Corney, Esq. Square crown 8yo., uniform with ** Thomsen’s Seasons,” 21s. cloth; 
or 36s. bound in morocco, by Hayday. 


*,* One Hundred Copies, 21.28. each, printed on prepared paper of great beauty, 
GOOD.—THE BOOK OF NATURE. 


A Popular Ilustration of the General Laws and Phenomena of Creation. By John Mason 
Good, M.D.F.R.S.ete. 3d Edition, corrected. 3 vols. foolscap 8vo. 24s. cloth. 


GRAHAM.—ENCLISH; OR, THE ART OF COMPOSITION 


explained in a Series of Instructions and Examples. By G.F.Graham. 2d Edition, revised 
andimproved. Fuolscap 8vo. 7s. cloth. 


GRANT (MRS.)—LETTERS FROM THE MOUNTAINS. 


Being the Correspondence with her Friends, between the years 1773 and 1803. By Mrs. 
Grant, of Laggan. 6th Edition. Edited, with Notes and Additions, by her Son, J. P. Grant, 
Esq. 2 vols. post 8vo. 21s. cloth. 


GRANT (MRS., OF LAGGAN).—MEMOIR AND CORRESPONDENCE 


of the late Mrs. Grant, of Laggan, author of ‘+ Letters from the Mountains,”’ ete. Edited 
* by her Son, J.P.Grant, Esq. 2d Edition. 3 vols. post 8vo. Portrait, 1d. 11s. 6d. cloth. 


GRATTAN.—THE HiSTORY OF THE NETHERLANDS, 


From the Invasion by the Romans to the Belgian Revolution in 1830. By T. C. Grattan, Esq. 
Foolscap 8vo. with Vignette Titles, 6s. cloth. 


GRAY (JOHN).—GRAY’S ELEGY, 


Written in a Country Churchyard. Illuminated in the Missal style. By Owen Jones, 
Architect. Imp. 8vo. 31s. 6d. elegantly bound in patent relieyo leather. 


GRAY.—FICURES OF MOLLUSCOUS ANIMALS, 


Selected from various Authors. Etched for the Use of Students. By MariaEmma Gray. 
Vol. I. 8vo. with 78 plates of Figures, 12s. cloth. 


12 NEW WORKS AND NEW EDITIONS 
GRAY AND MITCHELL’S ORNITHOLOGY.—THE GENERA OF BIRDS; 
Comprising their Generic Characters, a Notice of the Habits of each Genus, and an exten- 
sive List of Species, referred to their several Genera. By George Robert Gray, Acad. Imp. 
Georg. Florent. Soc. Corresp. Senior Assistant of the Zoological Department, British 
aS 


Museum; and author of the “* List of the Genera of Birds,” etc. ete. Imperial 4to. illus- 
trated with 350 Plates, by David William Mitchell, B.A. 


*,* In course of publication in Monthly Paris, 10s. 6d. each; each Part consisting of Four 
coloured Plates and Three plain, with Letter-press, giving the Generic Characters, short 
Remarks on the Habits, and a List of Species of each Genus us complete as possible. The 
uncoloured Plates contuin the Characters of all the Genera of the various Sub-fumilies, con- 
sisting of numerous details of Heads, Wings, and Feet, as the cuse may require, for pointing 
out their distinguishing Characters. The Work will not eaceed 50 Monthly Parts. No. 2 
was published on lst of May. 


GRAY (J. E.)—THE GENERA OF MAMMALIA; 
Comprising their Generic Characters—a Notice of the Habits of each Genus—and a short 
Character of each of the well-established Species, referred to the several Genera. By John 
Edward Gray, Fsq., Keeper of the Zoological Collection of the British Museum. Imperial 4to. 
uniform with Gray and Mitchell’s Ornithology; illustrated with 175 Plates. 


*,* To be published in Monthly Parts, 12s. each; each Part to consist of Four coloured and 
Three plain Plates, with accompanying Letter-press. The Work will not exceed 25 Parts. 
Publication will commence when 150 Subscribers’ Names have been received. 


GREENER.—THE GUN; 


Or, a Treatise on the various Descriptions of Small Fire Arms. By W. Greener, Inventor of 
an Improved Method of Firing Cannon by Percussion, etc. 8vo.with Illustrations, l5s.boards. 


GREENWOOD (COL.)—THE TREE-LIFTER; 


Or a New Method of Transplanting Trees. By Col.Geo.Greenwood. 8yo. with an Illus- 
trative Plate,7s. cloth. 


GRIMBLOT (P.)—LETTERS OF WILLIAM Ill. AND LOUIS XIV. AND OF 
THEIR MINISTERS. © Illustrating the Domestic and Foreign Policy of England during 
the period which followed the Revolution of 1688. Extracted from the Archives of France 
and England, and from Foreign papers. Edited by P. Grimblot. 8vo. [In the press. 


GRUNER (L.)—THE DECORATIONS OF THE GARDEN PAVILION IN THE 
GROUNDS OF BUCKINGHAM PALACE. Fifteen Plates, by L. Gruner. With Descrip- 
tions by Mrs. Jameson. Published by Command of Her Majesty. Small folio, 31s. 6d, plain ; 
coloured, 5/, 5s. cloth. 


GUEST.—THE MABINOCION, 
From the Llyfr Coch o Hergest, or Red Book of Hergest, and other ancient Welsh MSS. 
with an English Translation and Notes. By Lady Charlotte Guest. Parts 1 to 6, Royal 8vo. 
8s. each sewed. : 


GUICCIARDINI (F.—THE MAXIMS OF FRANCIS GUICCIARDINI, THE 
HISTORIAN. Translated by Emma Martin. With Notes, and Parallel Passages from 
the Works of Machiavelli, Lord Bacon, Pascal, Rochefoucault, Montesquieu, Burke, Prince 
Talleyrand, Guizot, and others; and a Sketch of the Life of Guicciardini. Square foolscap 
8vo. with Portrait, 7s, ornamental boards; or 14s. bound in morocco (old style) by Hayday. 


7 


GWILT.—AN ENCYCLOPAEDIA OF ARCHITECTURE; 


Historical, Theoretical, and Practical. By Joseph Gwilt, Esq., F.S.A. Illustrated with 
upwards of 1000 Engravings on Wood, from Designs by J. S. Gwilt. 8vo. 27. 12s. 6d. cloth. 


HALL.—NEW GENERAL LARCE LIBRARY ATLAS OF FIFTY-THREE 
MAPS, on Colombier Paper; with the Divisions and Boundaries carefully coloured. Con- 
structed entirely from New Drawings, and engraved by Sidney Hall. New Edition, thoroughly 
revised and corrected ; including all the Alterations rendered necessary by the recent Official 
Surveys, the New Roads on the Continent, aud a careful Comparison with the authenticated 
Discoveries published in the latest Voyages and Travels. Folded in half, Nine Guineas, half- 
bound in russia; full size of the Maps, Ten Pounds, half-bound in russia. 


HALSTED —LIFE AND TIMES OF RICHARD THE THIRD, 
as Duke of Gloucester and King of England: in which all the Charges against him are care- 
fully investigated and compared withthe Statements of the Cotemporary Authorities. By 
Caroline A. Halsted, author of “‘ The Life of Margaret Beaufort.” 2 vols.8vo.with Portrait 
from an Original Picture in the possession of the Right Honorable Lord Stafford, never 
before engraved, and other Illustrations, 1/. 10s. cloth. 


HAND-BOOK OF TASTE (THE); 


Or, How to Observe Works of Art, especially Cartoons, Pictures, aud Statues. By Fabius 
Pictor. 3d Edition. Foolscap 8vo. 3s. boards. 


HANSARD.—TROUT AND SALMON FISHING IN WALES. 
By G. A:Hansard, i2mo. 63.6d. cloth. 


HARRIS.—THE HIGHLANDS OF ALTHIOPIA; 
Being the Account of Kighteen Months’ Residence of a British Embassy to the Christian 
Court of Shoa.. By Major Sir W. C. Harris, author of ‘* Wild Sports in Southern Africa,” 
etc. 2d Edition. 3 vols. 8vo. with Map and Illustrations, 27. 2s. cloth. 
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HAWES (BARBARA).—TALES OF THE NORTH AMERICAN INDIANS, 


and Adventures of the Early Settlers in America; from the Landing of the Pilgrim Fathers 
in 1620, to the Time of the Declaration of Iudependence. By Barbara Hawes. Fcp. 8vo. 6s. 


HAW KER.—INSTRUCTIONS TO YOUNG SPORTSMEN 


In all that relates to Guns and Shooting, By Lieut. Col. P.Hawker. 9th edition, corrected, 
enlarged, and improved, with Eighty-five Plates and Woodcuts, by Adlard and Branston, 
from Drawings by C. Varley, Dicks, etc. 8vo. 21s. cloth. 


HAYDON (B. R.}—LECTURES ON PAINTING AND DESIGN, 


Delivered at the London Institution, the Royal Institution, Albermarie Street, to the 
University of Oxford, ete. By B.R. Haydon, Historical Painter. With Designs drawn on 
Wood by the author, and Engraved by Edward Evans. 8vo. 12s. cloth. 


*,* The Second Volume is preparing for publication. 


HENSLOW.— THE PRINCIPLES OF DESCRIPTIVE AND PHYSIOLO- 


GICAL BOTANY. ByJ.S.Henslow, M.A. F.L.S. etc. Foolscap 8vo. with Vignette Title, | 


and nearly 70 Woodcuts, 6s. cloth. 


HERON (R. M.)—PALESTRINA : 
A Metrical Romance. By Robert M. Heron, Esq. 8vo. 8s. 6d. 


HERSCHEL.—A TREATISE ON ASTRONOMY. 
By Sir John Herschel. New Edition. Feap. 8vo. with Vignette Title, 6s. cloth. 


HERSCHEL.—A PRELIMINARY DISCOURSE ON THE STUDY OF 
NATURAL PHILOSOPHY. By Sir John Herschel. New Edition, Foolscap 8vo. 6s. 


HINTS ON ETIQUETTE AND THE USACES OF SOCIETY: 
With a Glance at Bad Habits. By Aywyis. **Manners make the Man.’? 24th Edition, 
revised (with additions) by a Ladyof Rank. Foolscap 8vo. 2s. 6d. cloth, gilt edges. 


RISTORICAL PICTURES OF THE MIDDLE ACES, 


In Black and White. Made on the spot, from Records in the Archives of Switzerland. By a 
Wandering Artist. 2vols post 8vo. 18s. cloth. 
Contents.—The Nuns’ War; the War of Twu Abbots (Reichenan and St. Gall) ; the Passage 
of the Great St. Bernard; and Bertha, Queen of Transjurane Burgundy, 


HOARE.—A DESCRIPTIVE ACCOUNT OF A NEW METHOD OF 
PLANTING AND MANAGING THE ROOTS OF GRAPE VINES. By Clemeut Hoare, 
author of ‘* A Treatise on the Cultivation of the Grape Vine on Open Walls.’ 12mo. 5s. cl. 


HOARE —A PRACTICAL TREATISE ON THE CULTIVATION OF THE 
GRAPE VINE ON OPEN WALLS. By Clement Hoare. 3d Edition, 8vo. 7s. 6d. cloth, 


HOBBES.—THE COMPLETE WORKS OF THOMAS HOBBES, 


Of Malmesbury; now first collected and edited by Sir William Molesworth, Bart. 16 vols, 
8vo. 8’. cloth. 


*,* Separately, the English Works, in 11 vols. 51.10s.; the Latin JVorks, in 5 vols. 21. 10s. 


HOLLAND.—A TREATISE ON THE MANUFACTURES IN METAL. 
By John Holland, Esq. 3 vols. foolscap 8vo. with about 300 Woodcuts, 18s. cloth, 


HOLLAND.—MEDICAL NOTES AND REFLECTIONS. 
By Henry Holland,M.D.F.R.S. etc. Fellow of the Royal College of Physicians, Physician 
Extraordinary to the Queen, and Physician in Ordinary to His Royal Highness Prince Albert. 
2d Edition. 8yvo. 18s. cloth. 


HOOK (DR. W. F.)—THE LAST DAYS OF OUR LORD’S MINISTRY ; 
A Course of Lectures on the principal Events of Passion Week. By Walter Farquhar Hood, 
D.D., Vicar of Leeds, Prebendary of Lincoln, and Chaplain in Ordinary to the Queen. 4th 
Edition. Foolscap 8vo. 6s. cloth. 


HOOKER.—THE BRITISH FLORA. 
Tn 2 vols. Vol.I.; comprising the Phenogamous or Flowering Plants,and the Ferns. By Sir 
William Jackson Hooker, K.H. LL.D. F.R.A. and L.S. etc. ete.ete. 5th Edition, with 
Additions and Corrections; and 173 Figures, illustrative of the Umbelliferous Plants, the 
Composite Plants, the Grasses, andthe Ferns. Vol.I. 8vo., with 12 Plates, 14s. plain; with 
the plates coloured, 24s. cloth. 


Vol. II.in Two Parts, comprising the Cryptogamia and the Fungi, completing the British 
Flora, and forming Vol. V., Parts 1 and 2, of Smith’s English Flora, 24s. boards, 


HOOKER AND TAYLOR.—MUSCOLOGIA BRITANNICA. 
Containing the Mosses of Great Britain and Ireland, systematically arranged and described ; 
with Plates, illustrative of the character of the Genera and Species. By Sir W.J. Hooker 
and T. Taylor, M.D. F.L.S.etc. 2d Edition, enlarged, 8vo. 31s. 6d. plain; 3J. 3s. coloured. 
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14 NEW WORKS AND NEW EDITIONS 


HORNE (THE REV. T. H.)—AN INTRODUCTION TO THE CRITICAL 
STUDY AND KNOWLEDGE OF THE HOLY SCRIPTURES. By the Rev. Thomas 
Hartwell Horne, B.D. of St. John’s College, Cambridge; Rector of the united Parishes of St. 
Edmund the King and Martyr, and St. Nicholas Acons, Lombard Street; Prebendary of St. 
Paul’s. 9th Edition, revised and corrected. 5 vols. 8vo. with Maps and Fac-similes, 63s. 
cloth; or 5/. bound in calf half-extra, by Hayday. 


SUPPLEMENTARY PAGES, for purchasers of the 7th and 8th Editions, 1s. 6d. 


HORNE (THE REV. T. H.)-A COMPENDIOUS INTRODUCTION TO THE 
STUDY OF THE BIBLE. By the Rev. Thomas Hartwell Horne, B.D. of St. John’s College, 
Cambridge. Being an Analysis of his ‘* Introduction to the Critical Study and Knowledge of 
the Holy Scriptures.” 7th Edition, corrected and enlarged. 12mo. with Maps and other 
Engravings, 9s. boards, 


HORSLEY (BISHOP).—BIBLICAL CRITICISM ON THE FIRST FOUR- 
TEEN HISTORICAL BOOKS OF THE OLD TESTAMENT; AND ON THE FIRST 
NINE PROPHETICAL BOOKS. By Samuel Horsley, LL.D. F.R.S. F.A.S. Lord Bishop of 
St. Asaph. Second Edition, containing Translations by the Author, never before published, 
together with copious Indexes. 2 vols. 8vo. 30s. cloth. 


3 By the same Author, 
THE BOOK OF PSALMS; translated from the Hebrew: with Notes, explanatory and critical. 
4th Edition. 8vo. 12s. cloth. 


HOWITT —THE RURAL LIFE OF ENCLAND. 


By William Howitt. Third Edition, corrected and revised. Medium 8vo. with Engraving on 
Wood by Bewick and Williams, uniform with ‘‘ Visits to Remarkable Places,” 21s. cloth. 


HOWITT.—VISITS TO REMARKABLE PLACES; 


Old Halls, Battle-Fields, and Scenes illustrative of Striking Passages in English History and 
Poetry. By William Howitt. New Edition. Medium 8vo. with 40 Illustrations, 21s. cloth. 


SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, witha 
Stroll along the BORDER. Medium 8vo. with upwards of 40 highly-finished Woodcuts, from 
Drawings made on the spot, 21s. cloth. 


HOWITT.—THE RURAL AND DOMESTIC LIFE OF GERMANY: 
With Characteristic Sketches of its chief Cities and Scenery. Collected in a General Tour, 
and during a Residence in that Country in the Years 1840-42. By William Howitt, author 
of ¢* The Rural Life of England,” etc. Medium 8vo., with above 50 Illustrations, 21s. cloth. 


HOWITT —THE STUDENT-LIFE OF GERMANY. 
From the Unpublished MS. of Dr. Cornelius. By William Howitt. 8vo. with 24 Wood- 
Engravings, and 7 Steel Plates, 21s. cloth. 


HOWITT.—COLONISATION AND CHRISTIANITY: 


A Popular History of the Treatment of the Natives, in ail their Colonies, by the Europeans. 
By William Howitt. Post 8vo. 10s. 6d. cloth. 


HOWI1TT.—THE BOY’S COUNTRY BOOK: 
Being the real Life of a Country Boy, written by Himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the Country. Edited by William Howitt, author of 
*¢ The Rural Life of England,” etc. 2d Edition. Fcap. 8vo. with 40 Woodcuts, 8s. cloth. 


HOWITT (RICHARD).—IMPRESSIONS GF AUSTRALIA FELIX, 
During a Four Years’ Residence in that Colony: with particular reference to the Prospects 
of Emigrants. With Notes of a Voyage round the World, Australian Poems, etc. By 
Richard Howitt. Foolscap 8vo. 7s. cloth. 


HUDSON .—THE PARENT’S HAND-BOOK; 
Or, Guide to the Choice of Professions, Employments, and Situations ; containing useful 
and practical information on the subject of placing out Young Men, and of obtaining their 
Education with a view to particular occupations. By J.C. Hudson, Esq., author of ** Plain 
Directions for Making Wills.” Fceap. 8vo. 5s. cloth. 


HUDSON.—PLAIN DIRECTIONS FOR MAKING WILLS ‘ 
In conformity with the Law, and partieularly with reference to the Act 7 Wm. IV. and 1 Vict. 
ec. 26. To whichis added, a clear Exposition of the Law relating to the Distribution of Per- 
soual Estate in the case of Intestacy , with two Forms of Wills, and much useful Information, 
etc. By J.C. Hudson,Esq. 13th Edition, corrected, with Notes of Cases judicially decided 
since tne above Act came into operation. Fcap. 8vo. 2s. 6a. 


HUDSON.—THE EXECUTOR’S GUIDE. 


By J. C. Hudson, Esq., of the Legacy Duty Office, London; author of ‘‘Plain Directions 
for Making Wills,” and ‘* The Parent’s Hand-Book.”’ 4th Edition. Foolscap 8yo. 5s.cloth. 


*,* The above two works may be hadin One volume, price 7s. cloth. 


HUMBOLDT (BARON).—KOSMOS : 
A Physical Description of the Universe. Translated, with the Author’s Sanction and Co- 
operation, under the superintendence of Lieutenant-Colonel Edward Sabine, F.R.S. of the 
Royal Artillery. Vols. 1 and 2, post 8vo. [in the press. 


*,* This translation has been made at the request of Baron Von Humboldt; who wiil see 
the sheets before publications 
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HUMPHREYS.—THE ILLUMINATED BOOKS OF THE MIDDLE ACES, 
A History of Illuminated Books, from the I1Vth to the XVIIth Century. By Henry Noel 
Humphreys. Ilustrated by a Series of Fac-simile Specimens, each consisting of an entire 
Page, of the exact size of the Original, from the most celebrated and splendid MSS. in the 
Imperial and Royal Libraries of Vienna, Moscow, Paris, Naples, Copenhagen, and Madrid; 
—from the Vatican, Escurial, Ambrosian, and other great Libraries of the Continent ;—and 
from the rich Publie Collegiate, and Private Libraries of Great Britain, 


In course of publication, in Parts. Parts 1 and 2, imperial 4to. each containing Three Plates, 
splendidly printed, in gold, silver, and colours, in imitation of the originals, as accurate as 
can be produced by mechanical means, with Descriptions, price 12s. 

Large Paper, on Half Imperial (213 in. by 15), to prevent folding the large Plates, 21s. 


*,* Six Parts to form a Volume, Four Volumes completing the work. 


HUNT.—RESEARCHES ON LIGHT: 
An Examination of all the Phenomena connected with the Chemical and Molecular Changes 
produced by the Infiuence of the Solar Rays; embracing all the known Photographie Pro- 
cesses, and new Discoveries in the Art. By Robert Hunt, Keeper of Mining Records, 
Museum of Economic Geology. 8yo. with Plate and Woodcuts, 10s. 6d. cloth. 


ILLUMINATED CALENDAR (THE).—THE ILLUMINATED CALENDAR and HOME 


DIARY for 1846; containing 12 pages of fae-simile from the Calendar of the rich MSS. 
“* Hours” of the Duke of Anjou, styled King of Sicily and Jerusalem ; also 24 pages of Diary, 
each illuminated with an elaborate Border taken from the same MS.; and an Illuminated 
Title. Smperial 8vo. 42s ina binding composed fromthe miniature pictures of the same MS. 


*.* The Illuminated Calendar and Home Diary, for 1845; copied from the Manuscript of 
the “ Hours of Anne of Brittany.” Imp. 8vo. 42s. in emblazoned printing and binding. 


JACKSON.—THE PICTGRIAL FLORA; 
Or, British Botany Delineated, in 1500 Lithographic Drawings of all the Species of Flowering 
Plants indigenous to Great Britain ; illustrating the descriptive works on English Botany of 
Hooker, Lindley, Smith, ete. By MissJackson. 8vo. 15s. cloth. 


JAMES.—A HISTORY OF THE LIFE OF EDWARD THE BLACK PRINCE, 


and of various Events connected therewith, which occurred during the Reign of Edward II1. 
King of England. By G. P. R. James, Esq. 2d Edition. 2vols. foolscap 8vo. with Map, 15s. 


JAMES.—LIVES OF THE MOST EMINENT FOREIGN STATESMEN. 
By G.P.R. James, Esq.,and KE. H. Crowe, Esq. 5vols. foolscap Svo. 30s. cloth. 


JEBB (BISHOP).—PASTORAL INSTRUCTIONS ON THE CHARACTER 
AND PRINCIPLES OF THE CHURCH OF ENGLAND, selected from his former 
Publications. By John Jebb, D.D.F.R.S., late Bishop of Limerick, Ardfert, and Aghadoe. 
A New Edition. Foolscap 8vo. 6s. cloth. 


By the same Author, 


PIETY WITHOUT ASCETICISM ; or, the Protestant Kempis: a Manual of Christian Faith 
and Practice, selected from the Writings of Scongal, Charles Howe, and Cudworth; with 
corrections and occasional Notes. Second Edition. Foolscap 8vo. 6s. cloth. 


JEBB (BISHOP) AND KNOX (ALEXANDER).—THIRTY YEARS’ COR- 
RESPONDENCE between John Jebb, D.D.F.R.S., Bishop of Limerick, Ardfert, Aghadoe, 
and Alexander Knox, Esq. M.R.I.A. Edited by the Rev. Charles Forster, B.D. Rector of 
Stisted, Essex, and one of the Six Preachers in the Cathedral of Christ, Canterbury, formerly 
Domestic Chaplain to Bishop Jebb. 2d Edition. 92 vols. 8vo. 28s. cloth. 


LORD JEFFREY.— CONTRIBUTIONS TO THE EDINBURGH REVIEW. 
By Francis Jeffrey, now one of the Judges in the Court of Sessionin Scotland. 4 yols.8vo. 
483. cloth. 


JOHNSON.—THE FARMER’S ENCYCLOPADIA, 

And DICTIONARY of RURAL AFFAIRS: embracing all the recent Discoveries in Agri- 
cultural Chemistry; adapted to the comprehension of unscientific Readers. By Cuthbert 
W. Johnson, Esq., F.R.S. Barrister-at-Law, Corresponding Member of the Agyicultural 
Society of Kénigsberg, and of the Maryland Horticultural Society, author of sevéral of the 
Prize Essays of the Royal Agricultural Society of England, and other Agricultural Works : 
Editor of the ** Farmer’s Almanack,” etc. 8vo. with Wood Engrayings of the best and most 
improved Agricultural Implements, 2/. 10s. cloth. 


KANE.—ELEMENTS OF CHEMISTRY; 


Including the most Recent Discoveries and Applications of the Science to Medicine and 
Pharmacy, and to the Arts. By Robert Kane, M.D.M.R.1.A. Professor of Natural Philosophy 
to the Royal Dublin Society. 8vo. with 236 Woodcuts, 24s. cloth. 


KATER AND LARDNER.—A TREATISE ON MECHANICS. 


By Captaiu Kater and Dr. Lardner. New Edition. Foolscap 8vo. with Vignette Title, and | 
19 Plates, comprising 224 distinct figures, 6s. cloth. 


KEIGHTLEY.—OUTLINES OF HISTORY, 


From the Earliest Period. By Thomas Keightley, Esq. New Edition, corrected and con- 
siderably improved. Foolscap 8vo., 6s. cloth; or 6s. 6d. bound. 
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KIRBY AND SPENCE.—AN INTRODUCTION TO ENTOMOLOCY ; 
Or, Elements of the Natural History of Insects: comprising an account of noxious and 
useful Insects, of their Metamorphoses, Food, Stratagems, Habitations, Societies, Motions, 
Noises, Hybernation, Instinct, ete. By W. Kirby, M.A. F.R.S. & L.S. Rector of Barham ; 
and W. Spence, Esq., F.R.S. & L.S. 6th Edition, corrected and considerably enlarged. 
2 vols. 8vo. 1/, 118. 6d. cloth. 

*,* The first two volumes of the ‘* Introduction to Entomology”’ are published as aseparate 
work, distinct from the third and fourth volumes, and, though much enlarged, at a consider- 
able reduction uf price, in order that the numerous class of readers who confine their study of 
insects to that of -their manners and economy, need not be burthened with the cost of the 
technical portion of the work, relating to thetr anatomy, physiology, ete. 


KNOX (ALEXANDER). — REMAINS OF ALEXANDER KNOX, ESO. 
Of Dublin, M.R.1.A.; containing Essays, chiefly explanatory, of Christian Doctrine ; and 
Confidential Letters, with Private Papers, illustrative of the Writer’s Character, Sentiments, 
and Life. 3d Edition. 4 vols. 8vo. 2/. 8s. cloth. 


LAING.—NOTES ON THE SCHISM FROM THE CHURCH OF ROME, 
called the GERMAN CATHOLIC CHURCH, instituted by J. Ronge and I. Czerzki, in 
October 1844, on occasion of the Pilgrimage to the Holy Coat at Treves. By S. Laing, Esq., 
author of “Notes of a Traveller,” etc. 2d Edition. Foolscap 8vo. 5s. cloth. 


LAING.—THE CHRONICLE OF THE KINGS OF NORWAY, 
From the Earliest Period of the History of the Northern Sea Kings to the Middle of the 
Twelfth Century, commonly called the Heimskringla. Translated from the Icelandic of 
Snorro Sturleson, with Notes, and a Preliminary Discourse, by Samuel Laing, author of 
66 Notesof aTraveller,”’ etc. 3 vols. 8vo. 36s. cloth. 


LAING.—A TOUR IN SWEDEN 
In 1838; comprising Observations on the Moral, Political,and Economical State of the Swedish 
Nation. By Samuel Laing, Esq. 8vo. 12s. cloth. 


LAING.—NOTES OF A TRAVELLER 
On the Social and Political State of France, Prussia, Switzerland, Italy, and other parts of 
Europe, during the present Century. By Samuel Laing, Esq. 2d Edition. 8vo. 16s. cloth. 


LAING.—JOURNAL OF A RESIDENCE IN NORWAY 
During the years 1834, 1835, and 1836; made with a view to inquire into the Rural and Political 
Economy of that Country, and the Condition of its Inhabitants. By Samuel Laing, Esq. 
2d Edition. S8vo. 14s. cloth. 


LANE (R. J.)—LIFE AT THE WATER CURE: 
Or, a Month at Malvern. A Diary of Facts and Fancies. To which is added the Sequel. 
By Richard J. Lane, A.R.A., Lithographer in Ordinary to Her Majesty and His Royal High- 
ness Prince Albert. 8vo. with many Illustrations. [in the press. 


LANETON PARSONACE : 


A Tale for Children, on the practical use of the Church Catechism. By the Author of | 
‘¢ Amy Herbert,’’ and *‘Gertrude.” Fep. 8vo. [7 the press. ; 


LAPLACE (THE MARQUIS DE).—THE SYSTEM OF THE WORLD. 


By M. Le Marquis De Laplace. ‘Translated from the French, and elucidated with Explana- 
tory Notes. By the Rey. Henry H. Harte, F.T.C.D. M.R.I.A. 2 vols. 8vo. 24s. boards. 


LARDNER’S CABINET CYCLOPA-DIA; 
Comprising a Series of Original Works on History, Biography, Literature, the Sciences, Arts, 
and Manufactures. Conducted and edited by Dr. Lardner, 
The Series complete in One Hundred and Thirty-three Volumes, 397. 18s. The Works 


separately, 6s. per volume. 


LARDNER.—A TREATISE ON ARITHMETIC. 
By Dr. Lardner, LL.D.F.R.S. Foolscap 8vo. with Vignette Title, 6s. cloth. 


LARDNER.—A TREATISE ON CEOMETRY, 
And its Application to the Arts. By Dr. Lardner. Foolscap 8vo., 6s. cloth. 


LARDNER.—A TREATISE ON HEAT. 
By Dr. Lardner, LL.D. etc. Feap. 8vo. with Vignette Title and Woodcuts, 6s.cloth. 


LARDNER.—A TREATISE ON HYDROSTATICS AND PNEUMATICS. 
By Dr. Lardner. New Edition. Foolscap 8vo. with Vignette Title, 6s. cloth. 


LARDNER AND WALKER.—A MANUAL ON ELECTRICITY, MAC- 
NETISM, and METEOROLOGY. By Dr. Lardner, LL.D. F.R.S., and C. V. Walker, 
Secretary of the Electrical Society. 2 vols. foolscap 8vo., with Vignette Titles, 12s. cloth. 


L. E. L—THE POETICAL WORKS OF LETITIA ELIZABETH LANDON. 
New Edition, 4 vols. foolscap 8vo. with Illustrations by Howard, etc.28s. cloth; or bound 
in morocco, with gilt edges, 2J. 4s. 

The following Works separately :— 
The IMPROVISATRICE - - 10s. 6d. The GOLDEN VIOLET - - - 10s. 6d. 
The VENETIAN BRACELET 10s. 6d. The TROUBADOUR - - = - 10s. 6d. 
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LEE —TAXIDERMY ; 
Or, the Art of Collecting, Preparing, and Mounting Objects of Natural History. For the use 
of Museums and ‘rayellers. By Mrs. R.Lee (formerly Mrs. T. E. Bowdich), author of 
“Memoirs of Cuvier,” etc. 6th Edition, improved, with an account of a Visit to Walton 
Hall, and Mr. Waterton’s method of Preserving Animals, Feap. 8vo. with Woodcuts, 7s. 


LEE.—ELEMENTS OF NATURAL HISTORY, 
For the Use of Schools and Young Persons: comprising the Principles of Classification, 
interspersed with amusing and instructive original Accounts of the most remarkable Animals. 
By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), author of “Taxidermy,” ** Memoirs of 
Cuvier,” etc. 12mo. with 55 Woodcuts, 7s.6d. bound. 


LEFEVRE (SIR GEORGE).—AN APOLOGY FOR THE NERVES35 


Or, their Importance and Influence in Health and Disease. By Sir George Lefevre, M.D. 
author of ** The Life of a Travelling Physician,” “Thermal Comfort,” ete. Post 8vo. 9s. 


LEM PRIERE.—-A CLASSICAL DICTIONA RY 5 
Containing a copious Account of all the Proper Names mentioned in Ancient Authors ; with 
the Value of Coins, Weights, and Measures, used amongst the Greeks and Romans; and a 
Chronological Table. By T. Lempriére, D.D. 20th Edition, corrected. Svo. 9s. cloth. 


LEREBOURS (N.P.)~A TREATISE ON PHOTOGRAPHY 5 
Containing the latest Discoveries appertaining to the Daguerréotype. Compiled from Com- 
munications by M.M. Daguerre and Arago, and other eminent Men of Science. By N.P. 


Lerebours, Optician to the Observatory, Paris, ete. Translated by J. Egerton. Post 8vo. 
with Plate, 7s. 6d. cloth. 


LESLIE(C.R.)—MEMOIRS OF THE LIFE OF JOHN CONSTABLE, ESQ. 
R.A. Composed chiefly of his Letters. By C.R. Leslie, R.A. Second Edition, with further 
Extracts from his Correspondence. Small 4to. with two Portraits (one from a new Sketch, 
by Mr. Leslie,) anda plate of * Spring,”’ engraved by Lucas, 21s. cloth. 


LIFE OF A TRAVELLING PHYSICIAN, 


From his first Introduction to Practice ; including Twenty Years? Wanderings throughout 
the greater part of Europe. By the late Sir George Lefevre, M.D. 3 vols. post 8vo. with 
coloured Frontispieces, 31s. 6d. cloth. 


LINDLEY,.—INTRODUCTION TO BOTANY. 


By Prof.J. Lindley, Ph.D. F.R.S.L.S. ete. 3d Edition, with Corrections and considerable 
Additions. 8yo. with Six Plates and numerous Woodcuts, 18s. cloth. 


LINDLEY.—FLORA MEDICA 5 


A Botanical Account of all the most important Plants used in Medicine in different Parts of 
the World. By John Lindley, Ph.D. F.R.S. etc. 8vo. 18s. cloth. 


LINDLEY.—A SYNOPSIS OF THE BRITISH FLORA, 
Arranged according to the Natural Orders. By Professor John Lindley, Ph. D., F.R.S., etc. 
Third Edition, with numerous Additions and Improvements. 12mo. 10s. 6d. cloth. 


LINDLEY.—THE THEORY OF HORTICULTURE 3 


Or, an Attempt to Explain the Principal Operations of Gardening upon Physiological Prin- 
ciples. By John Lindley, Ph.D. F.R.S. 8vyo. with Illustrations on Wood, 123. cloth. 


LINDLEY.—CUIDE TO THE ORCHARD AND KITCHEN GARDEN 5 
Or, an Account of the most valuable Fruits and Vegetables cultivated in Great Britain : with 
Kalendars of the Work required in the Orchard and Kitchen Garden during every mouth in 
the Year. By George Lindley, C.M.H.S. Edited by Professor Lindley. 8yo. 16s. boards. 


LINWOOD (W.)—-ANTHOLOGIA OXONIENSIS 5 


Sive, Florilegium e lusibus poeticis diversorum Oxoniensium Grecis et Latinis decerptum. 
Curante Gulielmo Linwood, M.A. Adis Christi Alummo,. 8vo. [Jn the press. 


LLOYD.—A TREATISE ON LIGHT AND VISION, 
By the Rey. H. Lloyd, M.A., Fellow of Trin. Coll. Dublin. 8vo. 58. boards. 


LORIMER.—LETTERS TO A YOUNG MASTER MARINER, 


On some Subjects connected with his Calling. By Charles Lorimer. 34 edition. 12mo. 
with an Appendix, 5s. 6d. cloth. 


LOUDON (MRS.)—THE LADY’S COUNTRY COMPANION; 
Or, How to Enjoy a Country Life Rationally. By Mrs. Loudon, author of ¢¢ Gardening for 
Ladies,” etc. New Edition. Foolseap 8vo., with an Engraving on Steel, and Illustrations on 
Wood, 7s.6d. cloth. 


LOUDON (J. C.)—SELF INSTRUCTION Os 
For Young Gardeners, Foresters, Bailiffs, Land Stewards, and Farmers; in Arithmetic 
Book-keeping, Geometry, Mensuration, Practical Trigonometry, Mechanics, Land-Survey- 
ing, Leveling, Planning and Mapping, Architectural Drawing, and Isometrical Projection 
and Perspective; with Hxamples shewing their applications to Horticultural and Agricul- 
tural Purposes. By the late J. C. Loudon, F.L..8. H.8, ete. With a Portrait of Mr. Loudon, 
and a Memoir by Mrs.Loudon. 8yo. with Wood Engravings, 7s. 6d. cloth, 
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LOUDON.—AN ENCYCLOPADIA OF TREES AND SHRUBS; 
Being the “¢ Arboretum et Fruticetum Britannicum’’ abridged: containing the Hardy Trees 
and Shrubs of Great Britain, Native and Foreign, scientifically and popularly described : 
with their Propagation, Culture, and Uses in the Arts; and with Engravings of nearly all the 
Species. For the use of Nurserymen, Gardeners, and Foresters. By J.C. Loudon, F.L.S. ete. 
8vo. with upwards of 2000 Engrayings on Wood, 21, 10s. cloth. 


The Original Work; a New Edition, in 8 vols. 8vo. with above 400 8vo. Plates of Trees, and 
upwards of 2500 Woodcuts, 10/. cloth. 


LOUDON.—AN ENCYCLOPADIA OF GARDENING 5 
Presenting in one systematic view, the History and Present State of Gardening in all Coun- 
tries, and its Theory and Practice in Great Britain: with the Management of the Kitchen 
Garden, the Flower Garden, Laying-out Grounds, etc. By J. C. Loudon, F.L.S. etc. A new 
Peon, enlarged and much improved. 8vo. with nearly 1000 Engravings on Wood, 21.103. 
cloth. 


LOUDON.—AN ENCYCLOPADIA OF AGRICULTURE 5 
Comprising the Theory and Practice of the Valuation, Transfer, Laying-out, Improvement, 
and Management of Landed Property, and of the cultivation and economy of the Animal and 
Vegetable productions of Agriculture, including all the latest improvements; a general 
History of Agriculture in all countries; a Statistical view of its present state, with 
suggestions for its future progress in the British Isles; and a Supplement, bringing down 
the work to the year 1844. By J. C. Loudon, F.L.G.Z. and H.S. etc. Fifth Edition. 8vo. with 
upwards of 1100 Engravings on Wood, by Branston, 20. 10s. cloth. 


The Supplement, with 65 Engravings, 5s. sewed. 
LOUDON.—AN ENCYCLOPADIA OF PLANTS; 


Including all the Plants which are now found in, or have been introduced into, Great Britain ; 
giving their Natural History, accompanied by such Descriptions, Engraved Figures, and 
Elementary Details, as may enable a beginner, who is a mere English reader, to discover the 
name of every Plant which he may find in flower, and acquire all the information respecting 
it which is useful and interesting. The Specific Characters by an Eminent Botanist ; the 
Drawings by J.D. C. Sowerby, F.L.S. A new Edition (1841), with a new Supplement, com- 
prising every desirable particular respecting all the Plants originated in, or introduced into, 
Britain between the first publication of the work, in 1829, and January 1840: with a new 
General Index to the whole work. Edited by J. C. Loudon, prepared by W. H. Baxter, Jun., 
and revised by George Don, F.L.S.; and 800 new Figures of Plants, on Wood, from Drawings 
by J.D. C. Sowerby, F.L.S. 8vo. with nearly 10,000 Wood Engravings, 73s. 6d. cloth. 
*,* The last Supplement, separately, 8vo. 15s. cloth. 


LOUDON.— AN ENCYCLOPADIA OF COTTACE, FARM, AND VILLA 
ARCHITECTURE and FURNITURE. Containing Designs for Cottages, Villas, Farm 
Houses, Farmeries, Country Inns, Public Houses, Parochial Schools, etc. ; with the requisite 
Fittings-up, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery: 
each Design accompanied by Analytical and Critical Remarks illustrative of the Principles 
of Architectural Science and Taste on which it is composed, and General Estimates of the 
Expense. By J.C.Loudon, F.L.S. etc. New Edition, corrected, with a Supplement contain~ 
ing 160 additional pages of letter-press, and nearly 300 new engravings. 8vo. with more than 
2000 Engravings on Wood, 63s. cloth. 

*,* The Supplement, separately, 8vo. 73. 6d. sewed. 


LOUDON.—HORTUS BRITANNICUS : 
A Catalogue of all the Plants indigenous to or introduced into Britain. The 3d Edition, 
with a New Supplement, prepared, under the direction of J. C. Loudon, by W. H. Baxter, 
and revised by George Don, F.L.S. 8vo. 3ls.6d. cloth. 


The Supplement separately, 8vo. 2s. 6d. sewed. 
The later Supplement separately, 8yo. 83. sewed. 


LOUDON.—THE SUBURBAN GARDENER AND VILLA COMPANION: 
Comprising the Choice of a Villa or Suburban Residence, or of a situation on which to form 
one; the Arrangement and Furnishing of the House; and the Laying-out, Planting, and 
general Management of the Garden and Grounds; the whole adapted for Grounds from one 
perch to fifty acres and upwards in extent; intended for the instruction of those who know 
little of Gardening or Rural Affairs, and more particularly for the use of Ladies. By J.C. 
Loudon, F.L.S., etc. 8vo. with above 300 Wood Eugravings, 20s. cloth. 


LOUDON.—HORTUS LIGNOSUS LONDINENSIS 5 
Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To 
which are added their usual Prices in Nurseries. By J.C. Loudon, F.L.S. etc. 8vo. 7s. 64. 


LOW.—ON LANDED PROPERTY, AND THE MANACEMENT OF ESTATES; 
Comprehending the Relations between Landlord and Tenant, and the Principles and Forms 
of Leases; of Farm buildings, Enclosures, Drains, Embankments, Roads, and other Rural 
Works, Minerals, and Woods. By David Low, Esq. F.R.S.E. etc., author of ‘* Klements 
of Practical Agriculture,” etc. 8vo. with numerous Wood Engravings, 21s. cloth. 


LOW.--ON THE DOMESTICATED ANIMALS OF GREAT BRITAIN, 
comprehendiag the Natural and Economical History of the Species and Breeds; Illustrations 
of the Properties of External Form; and Observations on the Principles and Practice of 
Breeding. By David Low, Esq., F.R.S.E. Professor of Agriculture in the University of 
Edinburgh, etc.; author of ‘* Elements of Practical Agriculture,” etc. 8vo. with Engravings 
on Wood, 20s. cloth. 
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LOW.—THE BREEDS OF THE DOMESTICATED ANIMALS OF GREAT 
BRITAIN described. By David Low, Ksq. F.R.S.E., Professor of Agriculture in the Univer- 
sity of Edinburgh, ete.etc. The Plates from drawings by W. Nicholson, R.S.A., reduced 
from a Series of Oil Paintings, executed for the Agricultura! Museum of the University of 
Edinburgh, by W. Shiels, R.S.A. 2 vols. atlas quarto, with 56 plates of Animals, beautifully 
coloured after Nature, 16/. 16s. half-bound in morocco. 


Or in four separate portions, as follow:— 
The OX. 1 Vol. atlas quarto, with 22 Plates, The HORSE. 1 Vol. atlas quarto, with 8 


price 6f, 16s. 6d. half-bound morocco. Plates, price 3/. half-bound morocco. 
The SHEEP. 1 Vol. atlas quarto, with 21 The HOG. 1 Vol. atlas quarto, with 5 Plates, 
- Plates, price 61. 16s.6d. half-bound morocco. price 20. 2s. half-bound morocco. 


LOW.—ELEMENTS OF PRACTICAL ACRICULTURE 5 
Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By David Low, Esq. F.R.S.E., Professor of Agriculture in the Uni- 
versity of Edinburgh. 4th Edition, with Alterations and Additions. 8vo. with above 200 
Wocdcuts, 21s. cloth. 


MACAULAY. -CRITICAL AND HISTORICAL ESSAYS CONTRIBUTED TO 
The EDINBURGH REVIEW. By the Right Hon. Thomas Babington Macaulay, M.P. 
3d Edition. 3vols. 8vo. 36s. cloth. 


MACAULAY.—LAYS OF ANCIENT ROME. 
“a oe ent Honorable Thomas Babington Macaulay, M.P. 7th Edition. Crown 8yo. 
Os. 6d. cloth. 


MACKAY (CHARLES).—THE SCENERY AND POETRY OF THE ENGLISH 
LAKES; a Summer Ramble. By Charles Mackay, Esq. author of * Legends of the Isles,”’’ 
‘*The Salamandrine,”’ ‘The Thames and its Tributaries,” etc. 8vo. with beautiful Wood 
Engrayings from Original Sketches. [Just ready, 


MACKENZIE.—THE PHYSIOLOCY OF VISION. 


By W. Mackenzie, M.D., Lecturer on the Eye in the University of Glasgow. 8vo. with 
Woodcuts, 10s.6d. boards. 


MACKINNON.—THE HISTORY OF CIVILISATION, 
By Wm. Alexander Mackinnon, F.R.S. M.P.for Lymington. 2vols. 8vo. 24s. cloth. 


MACKINTOSH (SIR JAMES).—THE LIFE OF SIR THOMAS MORE, 
By the Right Hon. Sir James Mackintosh. Reprinted from the Cabinet Cyclopedia; and 
intended for a Present-Book or School Prize. Foolscap 8vo. with Portrait, 53. cloth; or 
bound in vellum gilt (old style), 8s. 


MACKINTOSH’S (SIR JAMES) MISCELLANEOUS WORKS; 
Including his Contributions to The EDINBURGH REVIEW. Edited by Robert James 
Mackintosh, Esq. 3 vols. 8vo. 42s. cloth. 


MACKINTOSH, ETC.—THE HISTORY OF ENGLAND. 
By Sir James Mackintosh; W. Wallace, Esq.; and Robert Bell, Esq. 10 vols. foolscap Svo. 
with Vignette Titles, 3/7. cloth. 


M‘CULLOCH.—THE LITERATURE OF POLITICAL ECONOMY 5 
Being a Classified Catalogue of the principal Works in the different departments of Political 
Economy, interspersed with Historical, Critical, and Biographical Notices. By J. kh. 
M‘Culloch, Esq. 8vo. 14s. cloth. 


M‘CULLOCH (J. R.)—AN ACCOUNT, DESCRIPTIVE, AND STATISTICAL, 
of the BRITISH EMPIRE; exhibiting its Extent, Physical Capacities, Population, Industry, 
and Civil and Religious Institutions. By J. R. M‘Culloch, Esq. 3d Edition, corrected, 
enlarged, and greatly improved. 2 thick vols. 8yo. [In the press. 


M‘CULLOCH.—A TREATISE ON THE PRINCIPLES AND PRACTICAL 
INFLUENCE OF TAXATION AND THE FUNDING SYSTEM. ByJ..R. M‘Culloch, 
Esq. 8vo. 15s. cloth. 


M‘CULLOCH.—A DICTIONARY, GEOGRAPHICAL, STATISTICAL, AND 
HISTORICAL, of the various Countries, Places, and Principal Natural Objects in the World. 
By J.R.M‘Culloch, Esq. Anew Edition. 2vols. 8vo. with Six large Maps, 42. cloth. 

*,* The new Articles are printed separately as a Supplement to the former Edition. They 
comprise a full account of the present state of the United Kingdom, the Oregon Terri- 
tory, etc. 8vo. 5s. sewed. 


M‘CULLOCH.—A_ DICTIONARY, PRACTICAL, THEORETICAL, AND 
HISTORICAL, OF COMMERCE, AND COMMERCIAL NAVIGATION. By J. R. 
M‘Culloch, Esq. A New Edition, corrected, enlarged, and improved. 8vo. with Maps 
and Plans, 50s. cloth; or 55s. strongly half-bound in russia, with flexible back. 


*,* This Edition, which has been carefully corrected, comprises, besides the New Tariff, 
the new Acts relating to Banking, the Sugar Trade, Navigation and Customs, the hiring of 
Seamen, ete.; andis further enriched with valuable information from all parts of the world. 


A SUPPLEMENT, for the use of the purchasers of the last Edition, Svo. price 3s. 6d. sewed. 
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20 NEW WORKS AND NEW EDITIONS 


MAITLAND (DR. CHARLES).—THE CHURCH IN THE CATACOMBS: | 
A Description of the primitive Church in Rome, Illustrated by its Sepulchral Remains. 
By Charles Maitland, M.D. 8yo. with yery numerons Engravings on Wood. 
[Nearly ready. 


MARCET (MRS.)—CONVERSATIONS ON THE HISTORY OF ENCLAND. 
For the Use of Children. By Mrs. Marcet, author of ‘‘ Conversations on Chemistry,” etc- 
2d Edition, with Additions. 18mo. 5s. cloth. 


MARCET.—CONVERSATIONS ON CHEMISTRY 5 ; 
In which the Elements of that Science are familiarly Explained and Illustrated by Experi- 
ments, 15th Edition, enlarged and corrected. 2 vols. foolscap 8vo. 14s. cloth. 


MARCET,.—CONVERSATIONS ON NATURAL PHILOSOPHY 5 


In which the Elements of that Science are familiarly explained, and adapted to the compre- 
hension of Young Persons. 10th Edition, enlarged and corrected. Feap. 8vo. with 23 Plates, 
10s. 6d. cloth. 


MARCET.—CONVERSATIONS ON POLITICAL ECONOMY 5 
In which the Elements of that Science are familiarly explained. 7th fdition,revised and 
enlarged. Foolscap 8vo. 7s. 6d. cloth. 


MARCET.—CONVERSATIONS ON VECETABLE PHYSIOLOGY 5 
Comprehending the Elements of Botany, with their application to Agriculture. 3d Edition. 
Foolscap 8vo. with Four Plates, 9s. cloth. 


MARCET.—CONVERSATIONS FOR CHILDREN 5 
On Land and Water. 3d Edition revised and corrected. Foolscap 8vo., with coloured Map, 
shewing the comparative Altitude of Mountains, 5s, 6d.cloth. 


MARCET.—CONVERSATIONS ON LANCGUACE, 
For Children. By Mrs. Marcet, author of ‘* Willy’s Grammar,” etc. 18mo.4s.6d. cloth. 


MARCET —THE GAME OF CRAMMAR, 
With a Book of Conversations, shewing the Rules of the Game, and affording Examples of 
the manner of playing atit. Ina varnished box, or done up as a post 8vo. volume, 8s. 


MARCET.—WILLY’S GRAMMAR ; 


Interspersed with Stories, and intended for the Use of Boys. By Mrs. Marcet, author of 
6*Mary’s Grammar,’’ etc. New edition. 18mo. 2s. 6d. cloth. 


66 A sound and simple work for the earliest ages.”’—Quarterly Review. 


MARCET.—LESSONS ON ANIMALS, VECETABLES, AND MINERALS. 


By Mrs. Marcet, author of ‘‘ Conversations on Chemistry,’’? etc. New Edition. 18mo. 2s. 


cloth. 
MARGARET RUSSELL 
An Autobiography. In one yolume, [In the press. 


MARRIACE CIFT. 
By a Mother. A Legacy to herChildren. Post 8vo.5s. cloth, with gilt edges. 


MARRYAT (CAPT).—THE MISSION 5 
Or, Scenes in Africa. Written for Young People. By Captain Marryat. C.B., author of 
‘¢ Peter Simple,” **Masterman Ready,” ‘*The Settlers in Canada,” ete. 2 vols. feap. 
8vo. 12s. cloth. 


MARRYAT (CAPT.)—THE SETTLERS IN CANADA. 


Written for Young People. By Captain Marryat, C.B. author of **Peter Simple,”’ 
6¢ Masterman Ready,” etc. 2vols. fcap. 8vo. 12s. cloth. 


MARRYAT (CAPT.)—MASTERMAN READY35 
Or, the Wreck of the Pacific. Written for Young People. By Captain Marryat, C.B. author 
of ‘*Peter Simple,” etc. 3 vols. feap. 8vo. with numerous Engravings on Wood, 22s. 6d. cloth, 


*,* The volumes, separately, 7s.6d. each, cloth. 


‘¢ The best of Robinson Crusoe’s numerous descendants, and one of the most captivating of 
modern children’s books. The only danger is, lest parents should dispute with their children 
the possession of it.’’—Quarterly Review. 


MAUNDER.—THE TREASURY OF KNOWLEDCE, 
And LIBRARY of REFERENCE. By Samuel Maunder. 16th Edition, revised throughout 
and enlarged. Foolscap 8vo., with two Frontispieces, 10s. cloth; bound in roan, with gilt 
edges, 12s. 

«,* The principal contents of the present new and thoroughly revised edition of *‘The Trea- 
sury of Knowledge,” are—a new and enlarged English Dictionary, with a Grammar, Verbal 
Distinctions, and Exercises; anew Universal Gazetteer; a compendious Classical Dictionary; 
an Analysis of History and Chronology ; a@ Dictionary of Law Terms; a new Synopsis of the 
British Peerage; and various useful tabular Addenda. 
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MAUNDER.— THE BIOGRAPHICAL TREASURY : 
Consisting of Memoirs, Sketches, and brief Notices of above 12,000 Eminent Persons of all 
Ages and Nations, from the Earliest Period of History ; forming a new and complete Dic- 
tionary of Universal Biography. By Samuel Maunder. 5th Edition, revised throughout, 
and containing a copious Supplement, brought down to 1845. Foolscap 8vo. with Frontis- 
piece, 10s. cloth; bound in roan, with gilt edges, 12s. 


MAUN DER.—THE SCIENTIFIC AND LITERARY TREASURY : 
A New and Popular Encyclopedia of Science and the Belles Lettres ; including all Branches 
of Science, and every Subject connected with Literature and Art. The whole written in a 
familiar style, adapted to the comprehension of all persons desirous of acquiring information 
on the subjects comprised in the work, and also adapted for a Manual of convenient Refer- 
ence tothe more instructed. By Samuel Maunder. 4th Edition. Feap. 8vo. with Frontispiece, 
10s. cloth; bound in roan, with gilt edges, 12s. 


MAUNDER.—THE TREASURY OF HISTORY >$ 
Comprising a General Introductory Outline of Universal History, Ancient and Modern, and 
a Series of separate Histories of every principal Nation that exists; developing their Rise, 
Progress, and Present Condition, the Moral and Social Character of their respective 
Inhabitants, their Religion, Manners, and Customs, ete. ete. By Samuel Maunder. 2d Edit. 
Feap. 8vo. with Frontispiece, 10s. cloth; bound in roan, with gilt edges, 12s. 


MAUNDER.—THE UNIVERSAL CLASS=BOOK: 
A new Series of Reading Lessons (original and selected) for Every Day in the Year. With 
Questions for Examination. By Samuel Maunder, author of “The Treasury of Knowledge,”’ 
etc. 2d Edition, revised. 12mo.5s. bound. 


MICHELET (J).—PRIESTS, WOMEN, AND FAMILIES. 
By J. Michelet. Translated from the French (third edition), with the Author’s permission, 
by C. Cocks, B.L. Professor of the Living Languages in the Royal Colleges of France. New 
Editions. Post 8vo. 9s. cloth. 16mo. 1s. 4d. sewed. 


MICHELET (J.)—THE PEOPLE. 
By M. Michelet, Member of the Institute of France, etc. Translated, with the approbation 
of the Author, by C, Cocks, B.L. Professor of the Living Languages in the Royal Colleges 
of France. New Edition. Post 8vo. 9s, cloth. 16mo. ls. 6d. sewed. 


*,* Mr. Cocks’s authorised translations of Michelet’s ‘+ Priests, Women, and Families,”’ 
and ‘* The People,” in one vol. 16mo. 3s. 6d. cloth. 


MICHELET AND QUINET.—THE JESUITS : 
By J. Michelet, Member of the Institute of France; and E. Quinet, of the College of 
France. Translated, with the Authors’ approbation, by C. Cocks, B.L. Professor of the 
Living Languages in the Royal Colleges of France. 16mo. uniform with the authorised editions 
of Michelet’s ** Priests, Women, and Families,’”’ and **‘ The People.”’ [Nearly ready. 


MIGNET (M.)—ANTONIO PEREZ AND PHILIP II. OF SPAIN. 
By M. Mignet, Member of the Institute of France, Perpetual Secretary of the Academy of 
Moral and Political Sciences, etc. Translated by C. Cocks, B. L. Professor of the Living 
Languages in the Royal Colleges of France. Post 8vo, 9s. cloth. 


MILES (W.)—THE HORSE’S FOOT, _ : 
And How to Keep it Sound. By William Miles,Esq. Royal 8vo. with Engravings, 7s. cloth. 


MILNER (REVS. J. AND I.)—THE HISTORY OF THE CHURCH OF 


CHRIST. By the Rev. Joseph Milner, ALM. With Additions and Corrections by the late 
Rey. Isaac Milner, D.D. F.R.S. A New Edition. 4 vols. 8vo. 2/. 8s. boards. 


a 
MOHUN LAL.—THE LIFE OF THE AMIR DOST MAHOMED KHAN OF 
CABOUL. By Mohun Lal, Knight of the Persian Order of the Sun; lately attached to the 
Mission at Caboul; author of ** Travels in the Punjab, Affghanistan,’”’ etc. 8vo. with nume- 
rous Portraits. (2 vols. in the press. 


MONTAUBAN (MRS. E )—A YEAR AND A DAY IN THE EAST; 
Or, Wanderings over Land and Sea. By Mrs. Eliot Montauban. Post 8yo. 7s. cloth. 


MONTGOMERY’S (JAMES) POETICAL WORKS. 
New and only complete Edition. With some additional Poems and Autobiographical 
Prefaces. Collected and edited by Mr. Montgomery. 4vols. foolscap 8vo. with Portrait, and 
seven other Plates, 20s. cloth; boundin morocco, 1/7. 16s. 


MOORE.—THE HISTORY OF IRELAND. 
From the earliest Kings of that Realm, down to its latest Chief, By Thomas Moore, Esq. 
4 vols. foolscap 8vo., with Vignette Vitles, 24s. cloth. 


MOORE’S POETICAL WORKS; 
Containing the Author’s recent Introduction and Notes. Complete in one volume, uniform 
with Lord Byron’s Poems. With a New Portrait, by George Richmond, engraved in the line 
manner, and a View of Sloperton Cottage, the Residence of the Poet, by Thomas Creswick, 
A.R.A. Medium 8vo.1/, 1s. cloth; or 42s. bound in morocco, by Hayday. 


«,* Also, an Edition in 10 vols. foolscap 8yo. with Portrait, and 19 Plates, 227. 10s. cloth; 
morocco, 4/. 10s. 
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22 NEW WORKS AND NEW EDITIONS 


MOORE’S LALLA ROOKH. AN ORIENTAL ROMANCE. 
New Edition. Medium 8vo. illustrated with 13 fine Engravings, 21s. cloth; morocco, 353.; 
with India Proof Plates, 35s. cloth. 


MOORE’S LALLA ROOKH. AN ORIENTAL ROMANCE. : 
New Edition. Foolscap 8vo. with 4 Plates, by Westall, 10s. 6d. cloth; or 14s. bound in 
morocco. 


MOORE’S IRISH MELODIES. 
Illustrated by D. Maclise, R.A. Imp.8vo. with 161 Designs, engraved on Steel, 31. 3s. 
boards; or 47 14s. 6d. bound in morrocco, by Hayday. Proof Impressions (only 200 copies 
printed, of which a few remain), 6/. 6s. boards. 


*,* India Proofs before letters of the 161 Designs, on Quarter Colombier, in Portfolio 
conly 25 copies printed, of which a few remain), 311. 10s. 


India Proofs before letters of the 51 Large Designs, on Quarter Colombier, in Portfolio 
(only 25 copies printed, of which a few remain), 181. 18s. 


MOORE’S iRISH MELODIES. 
New Edition. Feap. 8vo. with Vignette Title, 10s. cloth; bound in morocco, 133. 6d. 


MORAL OF FLOWERS (THE). 
3d Edition. Royal 8vo. with 24 beautifully coloured Engravings, 17. 10s. half-bound. 


MORTON.—A VETERINARY TOXICOLOGICAL CHART, 
Containing those Agents known tocause eath in the Horse; with the Symptoms, Antidotes, 
Action onthe Tissues, andTests. ByW.J.T.Morton. 12mo.6s.in case; 8s.6d.onrollers. 


MORTON.—A MANUAL OF PHARMACY, 
For the Student in Veterinary Medicine ; containing the Substances employed at the Royal 
Veterinary College, with an Attempt at their Classification, and the Pharmacopeeia of that 
Institution. By W.J.T.Morton. 8d Edition, 12mo. 10s. cloth. 


MOSELEY.—ILLUSTRATIONS OF PRACTICAL MECHANICS. 
By the Rev. H. Moseley, M.A., Professor of Natural Philosephy and Astronomy in King’s 
College, London; being the First Volume of the I)lustrations of Science by the Professors 
of King’s College. Fcap.S8vo. with numerous Woodcuts, 8s. cloth. 


MOSELEY.—THE MECHANICAL PRINCIPLES OF ENCINEERING AND 
ARCHITECTURE. By the Rey. H. Moseley, M.A.F.R.S., Professor of Natural Philosophy 
and Astronomy in King’s College, London; and author of *¢ Illustrations of Practical 
Mechanics,’’ ete. 8vo. with Woodcuts and Diagrams, 1/.4s. cloth. 


MOSHEIM’S ECCLESIASTICAL HISTORY, 
Ancient and Modern. Translated, with copious Notes, by James Murdock, D.D. Edited, 
with Additions, by Henry Soames, M.A. Rectorof Stapleford-Tawney, Essex. New Edition, 
revised, and continued to the present time. 4 vols. 8vo. 48s. cloth. 


MULLER.—INTRODUCTION TO A SCIENTIFIC SYSTEM OF MYTHOLOGY. 
By ©. O. Miiller, author of ‘*The History and Antiquities of the Doric Race,’’ etc. Trans- 
lated from the German by John Leitch. 8vo. uniform with ‘* Miiller’s Dorians,’’ 12s. cloth. 


MURRAY.—AN ENCYCLOPADIA OF CEOGCRAPHY 5 

Comprising a complete Description of the Earth: exhibiting its Relation to the Heavenly 
Bodies, its Physical Structure, the Natural History of each Country, and the Industry, Com- 
merce, Political Institutions, and Civil and Social State of all Nations. By Hugh Murray, 
F.R.S.E.: assisted in Astronomy, etc. by Professor Wallace; Geology, ete. by Professor 
Jameson; Botany, etc. by Sir W. J. Hooker; Zoology, etc. by W. Swainson, Esq. New 
Edition, with Supplement, bringing down the Statistical Information contained in the Work, 
to December 1843: with 82 Maps, drawn by Sidney Hall, and upwards of 1,000 other 
Engravings on Wood. 8yo. 3/. cloth. 


NECKER DE SAUSSURE.—PROGRESSIVE EDUCATION 5 


Or, Considerations on the Course of Life. Translated and Abridged from the French of 
Madame Necker De Saussure, by Miss Holland. 3 vols. foolscap 8vo. 19s. 6d. cloth. 


*,* Separately, vols. 1. and Il. 12s.; vol. III. 7s. 6d. 
NESBIT (A.)—A TREATISE ON PRACTICAL MENSURATION ; 


Containing the most approved Methods of drawing Geometrical Figures ; Mensuration of 
Superficies; Land-Surveying; Mensuration of Solids; the Use of the Carpenter’s Rule; 
Timber Measure, etc. By A. Nesbit. 12th Edition. 12mo. with nearly 300 Woodcuts, 6s. 


bound. 
KEY. 7th Edition. 12mo. 5s. bound. 


NEWELL (REV.R.H.)—THE ZOOLOGY OF THE ENCLISH POETS, 
Corrected by the Writings of Modern Naturalists. By the Rev. R.H. Newell, Rector of 
Little Hormead. Fcap. 8vo. with Engravings on Wood, 5s. 6d., cloth. 


‘¢ This interesting little volume has for its object the pointing ont some of the more promt- 
nent passages in which our English poets have erred with respect to the structure and habits 
of animals. Birds, reptiles, and mammalia, are successinely spoken of by the author, and 
practical errors with regard to them are held up to the light of modern science. Asa note- 
book for correcting false impressions, and the imparting sound ones, Mr, Newell’s work will 
be found useful in the education of young people.”’—Atheneum. 
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NICOLAS—THE CHRONOLOGY OF HISTORY, 
Coutaining Tables, Calculations, and Statements indispensable for ascertaining the Dates of 
Historical Events, and of Public and Private Documents, from the Earliest Period to the 
Present Time. By Sir Harris Nicolas, K.C. M.G. Second Edition, corrected throughout. 
Foolscap 8yo. with Vignette Title, 6s. cloth. 


ORDNANCE MAPS (THE), AND PUBLICATIONS OF THE GEOLO- 
GICAL SURVEY OF THE UNITED KINGDOM.—Messrs. Longman and Co. have been 
appointed by the Board of Ordnance Agents for the sale of the Maps of the Ordnance Sur- 
vey of Great Britain. Also, sole Agents for the sale of the Maps, Sections, and Books of 
the Geological Survey of the United Kingdom, and of the Museum of Economic Geology, 
under the Chief Commissioner of Her Majesty’s Woods, Works, aud Land Revenues. 


*x* Complzte detailed Catalogues of bath Series may be had on application. 


OWEN. — LECTURES ON THE COMPARATIVE ANATOMY AND PHYSI- 
OLOGY OF THE INVERTEBRATE ANIMALS, delivered at the Royal College of Surgeons 
in 1843. By Richard Owen, F.R.S. Hunterian Professor to the College. From Notes taken 
by William White Cooper, M.R.C.S. and revised by Professor Owen. With Glossary and 
Index. 8vo. with nearly 140 Illustrations on Wood, 14s. cloth. 


*»* A Second and concluding Volume, being the Lectures ;on Vertebrata) delivered by 
Professor Owen during the lust session, is preparing for publication. 


PARABLES (THE). 


The Parables of Our Lord, richly Nluminated with appropriate Borders, printed in Colours, 
and in Black and Gold; witha Design from one of the early German engravers. Square 
foolscap 8vo., uniform in size with the ‘* Sermon on the Mount,’? 21s., in massive carved 
binding; or 30s. bound in morocco, by Hayday. [Just ready. 


PARKES.—DOMESTIC DUTIES 3 
Or, Instructions to Young Married Ladies on the Management of their Households and the 
Regulation of their Conduct in the various Relations and Duties of Married Life. By Mrs. 
W. Parkes. 5th Edition. Foolscap 8yo. 9s. cloth. 


PARNELL.—A TREATISE ON ROADS; 
Wherein the Principles on which Roads should be made are explained and illustrated by the 
Plans, Specifications, and Contracts made use of by Thomas Telford, Esq. on the Holyhead 
Road. By the Right Hon. Sir Henry Parnell, Bart., Hon. Memb. Inst. Civ. Eng. London. 
Second Edition, greatly enlarged. 8vo. with 9 large Plates, 1l. 1s. cloth. 


PATON (A. A.)—SERVIA, THE YOUNCEST MEMBER OF THE EUROPEAN 
FAMILY; or, a Residence in Belgrade, and Travels through the Highlands and Wood- 
lands of the Interior, during the years 1843 and 1844. By Andrew Archibald Paton, Ksq. 
Post 8vo. with portrait and plate, 12s. cloth. 


By the same Author. 
THE MODERN SYRIANS; or, Native Society in Damascus, Aleppo, and the Mountains of 
the Druses. Post 8vo. 10s. 6d. cloth. 


PEARSON.—AN INTRODUCTION TO PRACTICAL ASTRONOMY : 
By the Rev. W. Pearson, LL.D. F.R.S. etc. Rector of South Kilworth, Leicestershire, and 
Treasurer to the Astronomical Society of London. 2 vols. 4to.with Plates, 71. 7s. boards. 


PEDESTRIAN AND OTHER REMINISCENCES AT HOME AND ABROAD, 


WITH SKETCHES OF COUNTRY LIFE, By Sylvanus. Post 8vo., with Frontispiece and 
Vignette Title, 10s. 6d. cloth. 


PERCIVALL.—THE ANATOMY OF THE HORSE 5 
Embracing the Structure of the Foot. By W.Percivall, M:R.C.S. 8vo.1J. cloth. 


PERCIVALL.— HIPPOPATHOLOCGY: 
A Systematic Treatise on the Disorders and Lamenéss of the Horse; with their Modern and 
most approved Methods of Cure; embracing the Doctrines of the English and French Veteri- 
nary Schools. By W. Percivall, M.R.C.S., Veterinary Surgeon in the First Life Guards. 
3 vols.8vo. Vol.1, 10s. 6d.; vols.2 and3, 14s. each, boards. 


PEREIRA.—A TREATISE ON FOOD AND DIET: 
With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 
Organs; and an Account of the Dietaries of some of the principal Metropolitan and other 
Establishmeuts for Paupers, Lunatics, Criminals, Children, the Sick, etc. By Jon. Pereira, 
M.D. F.R.S., author of ‘‘Elements of Materia Medica.”’ Syo. 16s. cloth. 


PERICLES: 
A Tale of Athens in the 83d Olympiad. By the author of ‘¢ A Brief Sketch of Greek Philo- 
sophy.” 2 vols. post 8vo. 188. cloth. 


‘* All these classical scenes are vigorously drawn; and‘ Pericles’ must be pronounced one 
of the happiest examples ever yet produced of a graceful fiction, bused on a profound living 
knowledge of ancient Greek history and manners’’—Britannia . 


PERRY (DR. W.C.)—CERMAN UNIVERSITY EDUCATION: 
Or, the Professors and Students of Germany. By Walter C. Perry, Phil. D. of the University 
of Géttingen. Post 8vo. 4s. 6d. cloth. 
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24 NEW WORKS AND NEW EDITIONS 


PESCHEL (C. F.)—ELEMENTS OF PHYSICS, 
Part I. Ponderable Bodies. By C.F. Peschel, Principal of the Royal Military College, 
Dresden, etc. etc. Translated from the German, with Notes, by E. West. Foolscap $vo. 
with Diagrams and Woodcuts. 7s. 6d. cloth. 


Part 2.—The Physics of Inponderable Bodies, is nearly ready, 
PHILLIPS.—AN ELEMENTARY INTRODUCTION TO MINERALOCY: 


Comprising a Notice of the Characters and Elements of Minerals; with Accounts of the Places 
and Circumstances in which they are found. By William Phillips, F.L.S. M.G.S. ete. 4th 
Edition, considerably augmented by R. Allan, F.R.S.E. 8vo/ with woodcuts, 12s. cloth. 


PHILLIPS.—FIGURES & DESCRIPTIONS OF THE PALAEOZOIC FOSSILS OF 
CORNWALL, DEVON, and WEST SOMERSET;; observed in the course of the Ordnance 
Geological Survey of that District. By John Phillips, F.R.S. F.G.S. ete. Published by 
Order of the Lords Commissioners of H.M. Treasury. 8vo. with 60 Plates, comprising 
very numerous Figures, 9s, cloth. 


PHILLIPS.—A GUIDE TO GEOLOGY. 
By John Phillips, F.R.S.G.S. etc. Foolscap 8vo. with Plates, 5s. cloth. 


an 
PHILLIPS —A TREATISE ON CEOLOCY. 
By John Phillips, F.R.S.G.S. ete. 2vols. foulscap 8vyo. with Woodcuts. 12s. cloth. 


PITMAN (REV. J. R.)}—SERMONS 


On the principal Subjects comprised in the Book of Psalms, abridged from Eminent Divines. 
By the Rev. J. R. Pitman, A.M. Minister of St, Barnabas Church, Kensington. 8vo. 


PLYMLEY (PETER).—LETTERS ON THE SUBJECT OF THE CATHOLICS 
TO MY BROTHER ABRAHAM, WHO LIVES IN THE COUNTRY. By Peter Plymley. 
21st Edition. Post 8vo. 7s. cloth. 


POET’S PLEASAUNCE (THE); 
Or, Garden Full of all Sorts of Pleasant Flowers, which our Pleasant Poets have in Past 
Time (for Pastime) Planted: with the right ordering of them. By Eden Warwick. In 
1 vol. with Border Illustrations. [In the press. 


POISSON (8. D.\—A TREATISE ON MECHANICS. 
By S.D. Poisson. Second Edition. Translated from the French, and illustrated with 
Explanatory Notes, by the Rev. Henry H. Harte, late Fellow of Trinity College, Dublin. 
2 volumes, 8vo. 11.88. cloth. 


POPE (ALEXANDER).—THE WORKS OF ALEXANDER POPE. 
Edited by Thomas Roscoe, Esq. With the Author’s Life. A New Edition. are 8y 0. 
n the press. 


PORTER.—A TREATISE ON THE MANUFACTURE OF SILK, 
By G. R. Porter, Esq. F.R.S., author of ‘<The Progress of the Nation,” etc. Feap.8vo.with 
Vignette Title, and 39 Engravings on Wood, 6s. cloth. 


PORTER.—A TREATISE ON THE MANUFACTURES OF PORCELAIN AND 
GLASS. ByG. R. Porter, Esq. F.R.S. Foolscap 8vo. with 50 Woodcuts, 4s. cloth. 


PORTLOCK. — REPORT ON THE GEOLOGY OF THE COUNTY OF 
LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and described under 
the Authority of the Master-General and Board of Ordnance. By J.E. Portlock, F.R.S.etc. 
8vo. with 48 Plates, 24s. cloth. 


POWELL.—THE HISTORY OF NATURAL PHILOSOPHY, 
From the Earliest Periods to the Present Time. By Baden Powell, M. A., Savilian Professor 
of Mathematics in the University of Oxford. Feap.8vo.with Vignette Title, 6s. cloth. 


PYCROFT.—A COURSE OF ENCLISH READING; 
Adapted to every Taste and Capacity. With Anecdotes of Men of Genius. By the Rev. 
James Pycroft, B.A., Trinity College, Oxford, author of ‘* Greek Grammar Practice,’ 
“¢ Latin Grammar Practice,” etc. Foolscap 8vo. 6s. 6d. cloth. 


QUARTERLY JOURNAL OF THE GEOLOCICAL SOCIETY OF LONDON, 


Edited by David Thomas Ansted, M.A.F.R.S., Fellow of Jesus College, Cambridge ; Pro- 
fessor of Geology in King’s College, London; Vice-Secretary of the Geological Society. 
8vo. 4s. each number, sewed. [Published Quarterly. 


RANKE (PROFESSOR).—RANKE’S HISTORY OF THE REFORMATION. 
Translated by Sarah Austin, translator of Ranke’s ‘‘ History of the Popes.’”? Vols 1 and2: 
Svo. 30s. cloth. [viol yUhaee wise aineee 


REECE.—THE MEDICAL CUIDE: 
For the use of the Clergy, Heads of Families, Seminaries, and Junior Practitionersin Medi- 
cine; comprising a complete Modern Dispensatory, and a Practical Treatise on the distin- 
guishing Symptoms, Causes, Prevention, Cure, and Palliation of the Diseasesincident to the 
Human Frame. By R. Reece, M.D., late Fellow of the Royal College of Surgeons of Lond on, 
etc. 16th Edition. 8vo. 12s. boards. 


a6 


= ee = SSE = —— a ST ae 


3 


PRINTED FOR MESSRS, LONGMAN, AND CO. 25 


REID (DR.)—ILLUSTRATIONS OF THE THEORY AND PRACTICE OF 
VENTILATION: with Remarks on Warming, Exclusive Lighting, and the Communication 
of Sound. By D. B. Reid, M.D.F.R.S.E.etc. 8yo. with Diagrams, and 320 Engravings on 
Wood, l6s. cloth. 


REPTON.—THE LANDSCAPE GARDENING & LANDSCAPE ARCHITECTURE 
of the late Humphrey Repton, Esq.; being his entire Works on these subjects. A New 
Edition, with an Historical and Scientific Introduction, a systematic Analysis, a Biographical 
Notice, Notes, and a copious Alphabetical Index. By J.C. Loudon, F.L.S., ete. 8vo. with 
a Portrait and upwards of 250 Engravings, 30s. cloth; with coloured Plates, 32. 6s. cloth. 


REYNARD THE FOX 5 
A renowned Apologue of the Middle Age. Reproduced in Rhyme. Embellished throughout 
with Scroll Capitals, in Colours, from Wood-block Letters made expressly for this work, after 
Designs of the 12th and 13th Centuries. With an Introduction. By Samuel Naylor, late of 
Queen’s College, Oxford. Large square 8vo. 18s. cloth. 


RIDDLE—A COMPLETE ENGLISH=LATIN AND LATIN=ENCLISH DIC= 
TIONARY, from the best sources, chiefly German. By the Rev.J.E. Riddle, MA, 4th 
Edition. 8vo. 3ls. 6d. cloth. 


*,.* Separately—The English-Latin Dictionary, 10s. 6d.; the Latin-English Dictionary, 21s. 


RIDDLE.—A DIAMOND LATIN=ENCLISH DICTIONARY. 
A Guide to the Meaning, Quality, and right Accentuation of Latin Classical Words. By 
the Rey. J. E. Riddle, M.A. Royal32mo. 4s. bound. 


RIDDLE.—LETTERS FROM AN ABSENT CODFATHER 5 
Or, a Compendium of Religious Instruction for Young Persons. By the Rey.J.E. Riddle, 
M.A. Foolscap 8vo.6s. cloth. 


RIDDLE.—ECCLESIASTICAL CHRONOLOGY S$ 
Or, Annals of the Christian Church, from its Foundation to the present Time. Containing a 
View of General Church History, and the Course of Secular Events ; the Limits of the Church 
and its Relations to the State; Controversies ; Sects and Parties; Rites, Institutions, and 
Discipline ; Ecclesiastical Writers. The whole arranged according to the order of Dates, and 
divided into Seyen Periods. To which are added, Lists of Councils and Popes, Patriarchs, 
and Archbishops of Canterbury. By the Rev. J.E.Riddle, M.A. 8yo. 15s. cloth. 


RITCHIE (ROBERT.)—RAILWAYS# THEIR RISE AND PROGRESS, AND 
CONSTRUCTION, with Remarks on Railway Accidents, and Proposals for their prose- 
cution. By Robert Ritchie, Esq., F.R.S., S.A., Civil Engineer, Associate of the Institution 
of Civil Engineers, etc. Fceap. 8vo. with Woodcuts and Diagrams, 9s. cloth. 


IVERS.—THE ROSE AMATEUR’S CUIDE: : 
Containing ample Descriptions of all the fie leading varieties of Roses, regularly classed in 
their respective Families; their History ant mode of Culture. By T. Rivers, Jun. Third 


Edition, corrected and improved. Foolscap 8vo. 6s. cloth. 


ROBERTS (GEORGE).—THE LIFE, PROGRESSES, AND REBELLION OF 
JAMES DUKE OF MONMOUTH, to his Capture and Execution: with a full Account of 
the Bloody Assizes, and copious Biographical Notices. By George Roberts. 2 vols. post 
8vo. with Portrait, Maps, and other Illustrations, 24s. cloth. ; 


ROBERTS.—AN ETYMOLOCICAL AND EXPLANATORY DICTIONARY OF 
the TERMS and LANGUAGE of GEOLOGY; designed for the early Student, and those 
who have not made great progress inthe Science. By G. Roberts. Foolscap 8vo. 6s. cloth. 


ROBINSON (JAMES).—THE WHOLE ART OF CURING, PICKLING, 
and SMOKING EVERY DESCRIPTION of MEAT and FISH, according to both the 
British and Foreign Modes. To which is appended, a Description of the requisite Apparatus, 
By James Robinson, Eighteen Years a Practical Curer. Fcp. 8vo. [Just ready. 


ROBINSON— GREEK AND ENCLISH LEXICON TO THE NEW TESTAMENT. 


By E. Robinson, D.D., author of ‘Biblical Researches.” Edited, with careful revision, 
corrections, etc., by the Rey. Dr. Bloomfield. 8vo. 18s, cloth. 


ROGERS.—THE VECETABLE CULTIVATOR 5 
Containing a plain and accurate Description of all the different Species of Culinary Vegetables, 
with the most approved Method of Cultivating them by Natural and Artificial Means, and the 
best Modes of Cooking them; alphabetically arranged. Together with a Description of the 
Physical Herbs in General Use. Also, some Recollections of the Life of Philip Miller, F.A.S., 
Gardener to the Worshipful Company of Apothecaries at Chelsea. By John Rogers, author 
of “The Fruit Cultivator.” 2d Edition. Foolscap 8yo. 7s. cloth. 


ROME.—THE HISTORY OF ROME (IN THE CABINET CYCLOPA-DIA). 


2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


ROSCOE.—LIVES OF EMINENT BRITISH LAWYERS. 
By Heury Roscoe, Esq. Foolscap 8vo. with Vignette Title, 6s. cloth. 
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ROWTON (F.)\—THE DEBATER}; 
A New Theory of the Art of Speaking. Being a Series of complete Debates, Questions for 
Discussion, and Rules of Debate. With ample references to the best sources of informa- 
/ tion upon each particular topic, For the use of Schools and Discussion Societies. By Fre- 
derick Rowton, Lecturer on General Literature. (In the press. 


SANDBY (REV. G.)—-MESMERISM AND ITS OPPONENTS: 
With a Narrative of Cases. By the Rev. George Sandby, Jun., Vicar of Flixton, and Rector 
of All Saints with St. Nicholas, South Elmham, Suffolk; Domestic Chaplain to the Right 
Hon. the Earl of Abergavenny. Foolscap 8vo. 6s. cloth. 


SANDFORD (REV. JOHN).—PAROCHIALIA, : 
or Church, School, and Parish. Bythe Rev. John Sandford, M.A. Vicar of Dunchurch, 


Chaplain to the Lord Bishop of Worcester, Hon. Canon of Worcester, and Rural Dean. 
8vo. with numerous Woodcuts, 16s. cloth. 


SANDFORD.—WOMAN IN HER SOCIAL AND DOMESTIC CHARACTER. 
By Mrs. John Sandford. 6th Edition. Foolscap 8yo. 6s. cloth. 


SANDFORD.—FEMALE IMPROVEMENT. 
By Mrs. John Sandford. 2d Edition. Foolscap 8yo. 7s. 6d. cloth. 


SANDHURST COLLECE MATHEMATICAL COURSE. 
1. ELEMENTS of ARITHMETIC and ALGEBRA. By W. Scott, Esq., A.M. and F.R.A:S. 
Second Mathematical Professor at the Royal Military College, Sandhurst. 8vo. 16s. bound. 


2. ELEMENTS of GEOMETRY ; consisting of the first Four and Sixth Books of Euclid, chiefly 
from the Text of Dr. Robert Simson; with the principal Theorems in Proportion, and a 
Course of Practical Geometry on the Ground; also, Four Tracts relating to Circles, Planes, 
and Solids, with one on Spherical Geometry. By John Narrien, Professor of Mathematics in 
the Royal Military College, Sandhurst. 8vo. with many Diagrams, 10s. 6d. bound. 


3. PLAIN TRIGONOMETRY AND MENSURATION;; for the use of the Royal Military 


College, Sandhurst. By W. Scott, Esq. A.M. and F.R.A.S., Second Mathematical Master in 
Institution. 8yvo. 9s.6d. bound, 


5. PRACTICAL ASTRONOMY and GEODESY; Including the Projections of the Sphere, 
and Spherical Trigonometry. By John Narrien, F.R.S. and R.A.S. Professor of Mathe- 
matics in the Royal Military College, Sandhurst. 8vo. 14s. bound. 


SCHLEIDEN (PROF.)—PRINCIPLES OF SCIENTIFIC BOTANY, 
By M.J.Schleiden, Professor of Botany at Jena. Translated by E. Lankester, M.D. F.L.S. 
8vo. with numerous wood engravings. (Ju the press. 


SCOTT.—THE HISTORY OF SCOTLAND. 
By Sir Walter Scott, Bart. NewKEdition. 2 vols. fcap. 8vo. with Vignette Titles, 12s. cloth. 


SEAWARD.—SIR EDWARD SEAWARD’S NARRATIVE OF HIS SHIPWRECK, 
and consequent Discovery of certain Islands in the Caribbean Sea: with a Detail of many 
extraordinary and highly interesting Events in his Life, from 1733 to 1749, as written in his 
own Diary. Edited by Miss Jane Porter. 3d Edition, with a New Nautical and Geographical 
Introduction, containing Extracts from a Paper by Mr. C. F. Collett, of the Royal Navy, 
identifying the Islands described by Sir Edward Seaward. 2vols. post 8vo. 21s. cloth. 


SELECT WORKS OF THE BRITISH POETS: 


From Chaucer to Withers. With Biographical Sketches, by R.Southey, LL.D. Medium 
8vo. 30s. cloth; or with gilt edges, 31s. 6d. 


SELECT WORKS OF THE BRITISH POETS: 


With Biographical and Critical Prefaces by Dr. Aikin. A New Edition, with Supplement 
by Lucy Aikin, consisting of Selections from the Works of Crabbe, Scott, Coleridge, 
Pringle, Charlotte Smith, and Mrs. Barbauld. Medium 8yo. 18s. cloth. 


*,* The peculiar feature of these two works is, that the Poems included are printed entire, 
without mutilation or abridgment. 


SERMON ON THE MOUNT (THE). 


[St. Matthew v.vi.vii.} Intended for a Birthday-Present, or Gift-Book for all Seasons. 
Printed in Gold and Colours, in the Missal Style, with Ornamental Borders by Owen Jones, 
Architect, and an Illuminated Frontispiece by W. Boxall, Esq. A new edition. Foolscap 4to. 
in a rich brocaded silk cover, manufactured expressly, 21s.; or bound in morocco, in the 
Missal style, by Hayday, 25s. 


SHAKSPEARE, BY BOWDLER. 
THE FAMILY SHAKSPEARE, in which nothing is added to the Original Text; but those 
Words and Expressions are omitted which cannot with propriety be read aloud. By T. 
Bowdler, Esq. F.R.S, Seventh Edition, 8vo. with36 Illustrations after Smirke, ete. 30s. 
cloth; with gilt edges, 31s. 6d. 


*,* A LIBRARY EDITION, without Illustrations, 8 vols. 8vo. 41. 14s. 6d. boards. 


PRINTED FOR AND CO. 


MESSRS. LONGMAN, 


SHELDON (F.)—THE MINSTRELSY OF THE ENGLISH BORDER: 


Being a Collection of Ballads, Ancient,-Re-modelled, and Original. founded on well-known 
Border Legends. With Illustrative Notes. By Frederick Sheldon, Square foolscap 8vo. 
[In the press. 


SHELLEY, ETC.—LIVES OF THE MOST EMINENT LITERARY MEN OF 
ITALY, SPAIN and PORTUGAL. By Mrs. Shelley, Sir D. Brewster, J. Montgomery, etc. 
3 vols. foolscap 8vo. with Vignette Titles, 18s. cloth. 


SHELLEY.—LIVES OF THE MOST EMINENT FRENCH WRITERS. 


By Mrs. Shelley and others. 2 vols. foolscap 8yo. with Vignette Titles, 12s. cloth. 


SHEPHERD (REV. W.)—HORA APOSTOLICE ; 


Or, a Digested Narrative of the Acts, Lives, and Writings of the Apostles. By the Rev. 
William Shepherd, B.D, Rector of Margaret Roding, Essex, and Rural Dean. Fcp. 8vo. 


[In the press. 
SHORT WHIST : 


Its Rise, Progress, and Laws; with Observations to make any one a Whist Player; containing 
also the Laws of Piquet, Cassino, Ecarte, Cribbage, Backgammon. By Major A * * * * *. 
9th Edition. To which are added, Precepts for Tyros. By Mrs.B * * * * * Foolscap 8vo. 
3s. cloth, gilt edges. 


SMITH (GEORGE).-THE RELIGION OF ANCIENT BRITAIN: 
Or, aSuccinet Account of the several Religious Systems which have obtained in this 
Island from the Earliest Times to the Norman Conquest: including an Investigation into 
the Harly Progress of Error in the Christian Church, the Introduction of the Gospel into 
Britain, and the State of Religion in England till Popery had gained the Ascendency. By 
George Smith, F.A.S. Member of the Royal Asiatic Society, and of the Royal Society 
of Literature. Foolscap. 8yo. 7s. cloth. 


SMITH (GEORGE).—PERILOUS TIMES: 
Or, the Agressions of Anti-Christian Error on Scriptural Christianity: considered in refer- 
ence to the Dangers and Duties of Protestants. By George Smith, F.A.S. Member of the 
Royal Asiatic Society, and of the Royal Society, of Literature. Foolscap 8vo. 6s. cloth, 


SMITH (MRS. H.)—THE FEMALE DISCIPLE OF THE FIRST THREE 
CENTURIES OF THE CHRISTIAN ERA: Her Trials and Her Mission. By Mrs. Henry 
Smith. Foolscap 8vo. 6s. cloth. 


SMITH.—AN INTRODUCTION TO THE STUDY OF BOTANY, 


By SirJ.E, Smith, late President of the Linnean Society. 7th Edition, corrected ; in which 
the object of Smith’s ‘‘ Grammar of Botany” is combined with that of the ¢« Introduction.” 
By Sir William Jackson Hooker, K.H. LL.D. etc. 8vo. with 36 Steel Plates, 16s. cloth; 
with coloured Plates, 27.12s.6d. cloth. 


SMITH —COMPENDIUM OF THE ENCLISH FLORA, 
By Sir J.E.Smith. 2d Edition, with Additions and Corrections. By Sir W.J. Hooker. 
12mo. 7s. 6d. cloth. THE SAME IN LATIN. 5th Edition, 12mo. 7s. 6d. 


SMIT£.—THE ENGLISH FLORA. 
By Sir James Edward Smith, M.D. F.R.S., late President of the Linnean Society, ete. 
6 vols. 8vo. 3/. 12s. boards. 
CONTENTS: 


Vols.I.toIlV. the Flowering Plants and the Ferns, 2. 8s. 


Vol. V. Part 1,12s.—Cryptogamia; comprising Vol. V. Part 2, 12s.—The Fungi—completing 
the Mosses, Hepatice, Lichens, Chara- the work, by Sir W. J. Hooker, and the 
cee, and Alge, By Sir W.J. Hooker. Rey. M. J. Berkeley, F.L.S. etc. 


SMITH (SYDNEY).—SERMONS PREACHED AT ST. PAUL’S CATHE- 
DRAL, The Foundling Hospital, and several Churches in London; together with others 
addressed to a Country Congregation. By the late Rey. Sydney Smith, Canon Residentiary 
of St. Paul’s Cathedral, 8vo. 12s. cloth, 


SMITH.—THE WORKS OF THE REV. SYDNEY SMITH. 


3d Edition. 3 vols.8vo. with Portrait, 36s. cloth. 


*,* This collection consists of the Author’s contributions to the ‘* Edinburgh Review,” 
Peter Plymley’s ‘‘Letters on the Catholics,” und other miscellaneous works; to which are 
now first added—‘* Three Letters on Railways;’ ** Letter to Mr. Horner ;? ** Two Letters on 
American Debts;” ‘A Prayer;’ ‘ Changes’ (never before published) ; ‘4 Fragment on 
the Irish Roman-Catholie Church.” 


SOPHOCLES, BY LINWOOD. 


SOPHOCLIS TRAGGEDIA SUPERSTITES. Recensuit, et brevi adnotatione instruxit 
Gulielmus Linwood, A.M. Addis Christi apud Oxonienses Alumnus. 8vo. 16s. cloth. 
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SOUTHEY (ROBERT).—THE LATE MR. SOUTHEY’S COMMON- 
PLACE BOOK; comprising his Readings and Collections in History, Biography, Manners 


and Literature, Voyages and Travels, etc. etc.; systematically arranged. 
[In the press. 


‘SOUTHEY (ROBERT),—SOUTHEY’S LIFE OF WESLEY. 
A New Edition. Edited by his Son, the Rev. Cuthbert C. Southey. 8vo. [In the press. 


SOUTHEY, ETC.—LIVES OF THE BRITISH ADMIRALS; 
With an Introductory View of the Naval History of England. By R. Southey, Esq. and 
R. Bell, Esq. 5 vols. foolscap 8vo., with Vignette Titles, 1/. 10s. cloth. 


SOUTHEY (ROBERT).—OLIVER NEWMAN ; 
A New England Tale (unfinished): with other Poetical Remains. By the late Robert 
Southey. Foolscap 8vo. uniform with the Ten Volume Edition of Mr. Southey’s Poetical 
Works, 5s. cloth. 


SOUTHEY’S (oO lee COMPLETE POETICAL WORKS: 
Containing allthe Author’s last Introductions and Notes. Complete in one volume, medium 
8vo. with Portrait and View of the Poet’s Residence at Keswick, uniform with Byron’s Poems 
and Thomas Moore’s Poetical Works, 21s.; or 42s. bound in morocco, by Hayday. 


Also, an Edition in 10 vols. foolscap 8vo. with Portrait and 19 Plates, 27. 10s.; morocco, 4. 10s. 
The following Works separately :— 


JOAN OF ARC - - Feap. 8yvo. 5s. cloth. THALABA - - -_ Fcap.8vo. 5s. cloth. 
MADOC- - - - - - 96 G6 op BALLADS, ete. 2 vols. 39 10s. 45 
CURSE OF KEHAM AD Bo 99 RODERICK - - - - AD 5S. 95 


SPIRIT OF THE WOODS (THE). 
By the author of ‘“The Moral of Flowers.’? 2d Edition. Royal 8vo. with 23 beautifully 
coloured Engravings of the Forest Trees of Great Britain, 12. 11s. 6d. cloth. 


SPOONER.—A TREATISE ON THE STRUCTURE, FUNCTIONS, AND 
DISEASES of the FOOT and LEG of the HORSE; comprehending the Comparative Anatomy 
of these Parts in other Animals; embracing the subject of Shoeing and the proper Treatment 
of the Foot; with the Rationale and Effects of various Important Operations, and the best 
Methods of performing them. By W.C.Spooner, M.R.V.C. 12mo. 7s. 6d. cloth. 


STABLE TALK AND TABLE TALK 3 OR, SPECTACLES FOR YOUNG 
SPORTSMEN. By Harry Hieover. 8vo. 12s. cloth. 


*,* A Second Volume, with Portrait of the Author and complete Index to both volumes, 
is nearly ready. 


STEBBING (REV. H.)—THE HISTORY OF THE CHURCH OF CHRIST, 
From the Diet of Augsburg, 1530, to the Eighteenth Century ; originally designed as a Con- 
tinuation of Milner’s ‘‘ History of the Church of Christ.” By the Rev. Henry Stebbing, 
D.D. 3 vols. 8vo. 36s. cloth. 


STEBBING.—THE HISTORY OF THE CHRISTIAN CHURCH, 
From its Foundation to A.D. 1492. By the Rey.H.Stebbing, M.A., etc. 2 vols.foolscap 8vo. 
with Vignette Titles, 12s. cloth. | 


STEBBING.—THE HISTORY OF THE REFORMATION, 
By the Rey. H. Stebbing. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


STEEL’S SHIPMASTER’S ASSISTANT. 

Compiled for the use of Merchants, Owners and Masters of Ships, Officers of Customs, and 
all Persons connected with Shipping or Commerce; containing the Law and Local Regula- 
tions affecting the Ownership, Charge, and Management of Ships and their Cargoes; 
together with Notices of other Matters, and all necessary Information for Mariners. New 
Edition, rewritten throughout. Edited by Graham Willmore, Esq. M.A. Barrister-at-Law ; 
the Customs and Shipping Department by George Clements, of the Customs, London, 
compiler of ‘*The Customs Guide;’’? The Exchanges, etc. and Naval Book-keeping, by 
William Tate, author of ** The Modern Cambist.”” 8vo. 28s. cloth; 29s. bound. 


STEPHENS.—A MANUAL OF BRITISH COLEOPTERA 5 
Or, BEETLES : containing a Description of all the Species of Beetles hitherto ascertained to 
inhabit Great Britain and Ireland, etc. With a complete Index of the Genera. By J.F. 
Stephens, F.L.S., author of “Illustrations of Entomology.” Post 8vo. 14s. cioth. 


STRONG —GREECE AS A KINGDOM: 
A Statistical Description of that Country—its Laws, Commerce, Resources, Public Institutions, 
Army, Navy, ete.—from the Arrival of King Otho, in 1833, down to the present time. From 
Official Documents and Authentic Sources. By Frederick Strong, Esq., Consul at Athens for 
the Kingdoms of Bayariaand Hanover. 8yo. lds. cloth. 


SUNDAY LIBRARY = 
Containing nearly one hundred Sermons by eminent Divines. With Notes, etc. by the 
Rey. T. F. Dibdin, D.D. 6 vols. foolscap 8vo. with 6 Portraits, 30s. cloth; neatly half-bound 
| in morocco, with gilt edes, 27. 12s. 6d. 
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A TREATISE ON THE NATURAL HIS- 
TORY & CLASSIFICATION of ANIMALS. 
Feap. 8vo. 6s. 

NATURAL HISTORY AND CLASSIFICA- 
TION OF QUADRUPEDS. Fcap. 8vo. 6s. 
NATURAL HISTORY AND CLASSIFICA- 
TION OF BIRDS. 2 vols. feap. 8vo. 12s. 
HABITS AND INSTINCT OF ANIMALS. 

Feap, 8vo. 6s. 

ANIMALSINMENAGERIES. Fcap. 8vo. 6s. 


TATE.—HORATIUS RESTITUTUS 5 


and Character of that Poet. 


of St. Paul’s. Svo. with Map, 13s. cloth. 


Or, the Pearl. 


Pearl,’’ etc. Foolscap 8vo. 6s, 6d. cloth. 


Sermons. 


A Story of Alsace. By Meta Sander. 


With the References verified. 


published at intervals of two months. 


TAYLOR.—THE STATESMAN. 


THOMSON’S SEASONS, 
Edited by Bolton Corney, Esq. 
the Members of the Etching Club. 


day, 36s. 


2d Edition, 


of ** Lady Mary; or, Not of the World;”’ etc. 


TAYLER (REV,CHARLES B,)—LADY MARY; OR, NOT OF THE WORLD. 
By the Rey. Charles B, Tayler, Rector of St. Peter’s, Chester; author of *¢ Margaret, or the 


author of ‘‘ Margaret; or, the Pearl,” etc. 


SWAINSON.—A PRELIMINARY DISCOURSE ON THE STUDY OF NATURAL 
HISTORY. By W. Swainson, Esq. Foolscap 8vo. 6s. cloth. 


By the same Author, 


NATURAL HISTORY ETC. OF 
AMPHIBIA, & REPTILES. 
8vo. 12s. 

A TREATISE ON MALACOLOGY ; Or, the 
Natural Classification of Shells and Shell- 
Fish. Fcap. 8vo. 6s. 

HISTORY AND NATURAL ARRANGE- 
MENT OF INSECTS.  Fcap. 8vo. 6s. 

A TREATISE ON TAXIDERMY; with the 
Biography of Zoologists, and Notices of 
their Works. Feap. 8vo. 6s. 


FISH, 
2 vols. feap. 


SWITZERLAND.—THE HISTORY OF SWITZERLAND. 


Foolscap 8yo. with Vignette Title, 6s. cloth. 


Or, the Books of Horace arranged in Chronological Order, according to the Scheme of Dr. 
Bentley, from the Text of Gesner, corrected and improved. With a Preliminary Dissertation, 
very much enlarged, on the Chronology of the Works, on the Localities, and on the Life 
By James Tate, M.A. 
an original Treatise on the Metres of Horace. 8vo.12s. cloth. 


Second edition, to which is nowadded, 


TATE—THE CONTINUOUS HISTORY OF THE LIFE AND WRITINCS OF 
ST. PAUL, on the basis of the Acts; with Intercalary Matter of Sacred Narrative, supplied 
from the Epistles, and elucidated in occasional Dissertations: with the Hore Pauline of 
Dr. Paley, in a more correct edition, subjoined. By James Tate, M.A., Canon Residentiary 


TAYLER (REV, CHARLES B.)}—MARCARET 5 
By the Rev. Charles B. Tayler, M.A. Rector of St. Peter’s, Chester, author 


2d Edition. Foolscap 8vo. 6s. cloth. 


TAYLER (REV. CHARLES B.)—TRACTARIANISM NOT OF GOD. 


By the Rev C.B. Tayler, Rector of St.Peter’s, and Evening Lecturer at St. 
Mary’s, Chester; author of ‘* Lady Mary; or, Not of the World,” etc. Feap. 8vo. 6s. cloth. 


TAYLER (REV. CHARLES B.)—DORA MELDER: 
A Translation. 
Feap. 8vo., with two Illustrations, 7s. cloth. 


Edited by the Rey. C. B. Tayler, 


TAYLOR (JEREMY).—BISHOP JEREMY TAYLOR’S WORKS, 


A New and thoroughly revised Edition. 


*,* This Work is in the hands of a competent Editor at Oxford, and will be published in 
volumes, price 10s. 6d. each; to be completed in 12 volumes, each of 600 closely printed pages, 
The first volume will probably be published in Janu- 
ary 1847. Subscribers’ names received by the Proprietors, and all Booksellers. 


By Henry Taylor, Esq.,author of “ Philip Van Artevelde.”? 12mo.6s.6d. boards. 


THIRLWALL.—THE HISTORY OF GREECE. 
By the Right Rey. the Lord Bishop of St. David’s. 
Vols. I. and II, demySvo. with Maps, 12s. each cloth. To be completed in 8 volumes. 


‘A new Edition, revised; with Notes. 


(Vol. III. is in the press. 


*,* Also, an Edition in 8 vols. feap. 8v0. with Vignette Titles, 21. 8s. cloth. 


Illustrated with Seventy-seven Designs drawn on Wood by 
Engraved by Thompson and other eminent Engravers. 
Square crown Syo. uniform with ‘*Goldsmith’s Poems,” 21s. cloth; in morocco, by Hay- 


THOMSON.—AN ELEMENTARY TREATISE ON ALCEBRA, 


Theoretical and Practical. 
University of Glasgew. 


By James Thomson, LL.D. Professor of Mathematics in the 
12mo. 5s. cloth. 
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THOMSON (JOHN).—TABLES OF INTEREST, 
At Three, Four, Four-and-a-half, and Five per Cent., from One Found to Ten Thousand, 
and from One to Three Hundred and Sixty-five Days, in a regular progression of Single 
Days; with Interest at all the above Rates, from One to Twelve Months, and from One to 
Ten Years. Also, Tables shewing the Exchange on Bills, etc.etc.ctc. By John Thomson, 
Accountant in Edinburgh. 12mo.8s. bound. 


THOMSON,—THE DOMESTIC MANACEMENT OF THE SICK ROOM, 


Necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthony Todd 
Thomson, M.D.F.L.S. ete. 2d Edition. Post 8vo. 10s. 6d. cloth. 


TOMLINE (BISHOP).—AN INTRODUCTION TO THE STUDY OF THEBI3LE: 
Being the First Volume of the Elements of ‘Christian Theology ; containing Proofs of the 
Authenticity and Inspiration of the Holy Scriptures; a Summary of the History of the Jews; 
an Account of the Jewish Sects; and a brief Statement of the Contents of the several Books 
of the Old Testament. By the late George Tomlin, D.D.F.R.S.Lord Bishop of Winchester. 
20th Edition. Foolscap 8vo, 5s. 6d. cloth. 5 


TOMLINE (BISHOP).—ELEMENTS OF CHRISTIAN THEOLOGY 5 
Containing Proofs of the Authenticity and Inspiration of the Holy Scriptures ; a Summary of 
the History of the Jews; a Brief Statement of the Contents of the several Books of the Old 
and New Testaments; a Short Account of the English Translations of the Bible, and of the 
Liturgy of the Church of England; and a Scriptural Exposition of the Thirty-Nine Articles 
of Religion. By George Tomline, D.D. F.R.S., Lord Bishop of Winchester. 14th Edition. 
With Additional Notes, and a Summary of Ecclesiastical History. By Henry Stebbing, 1).D., 
author of *¢ A History of the Church of Christ, from the Confession of Augsburg,” etc. etc. 
2 vols. 8vo. 21s. cloth. 


TOMLINS.— A POPULAR LAW DICTIONARY 5 


Familiarly explaining the Terms and Nature of English Law; ad apted to the comprehensionof 
Persons not educated for the Legal Profession, and affording Information peculiarly useful to 
Magistrates, Merchants, Parochial Officers, and others. By Thomas Edlyne Tomlins, Attorney 
and Solicitor. Post 8vo. 18s. cloth. 

The whole work has been revised by a Barrister. 


TOOKE.—A HISTORY OF PRICES; 


With reference to the Causes of their principal Variations, from 1792 to the Present Time. 
Preceded by a Sketch of the History of the Corn Trade in the last Two Centuries. By 
Thomas Tooke, Esq. F.R.S. 3 vols. 8vo. 27. 8s. cloth. 


*,* Separately, Vols. I, and II. 36s.; Vol. III. 12s. 


TOWNSEND (CHARLES).—THE LIVES OF TWELVE EMINENT JUDGES. 
OF THE PRESENT CENTURY. By W. Charles Townsend, Esq A.M. Recorder of Mae- 
clesfield , author of ‘‘ Memoirs of the House of Commons.”? 2 vols. 8vo. [in the press. 


TROLLOPE (REV. W.)—ANALECTA THECLOGICA: 


A Critical, Philological, and Exegetical Commentary on the New Testament, adapted to 
the Greek Text ; compiled and digested from the most approved sources, British and Foreign, 
and so arranged as to exhibit the comparative weight of the different Opinions‘on Disputed 
Texts. By the Rev. William Trollope, M.A. of Pembroke College, Cambridge, and formerly 
one of the Masters of Christ’s Hospital. New Edition. 2 vols. 8vo. 1l. 12s. cloth, 


TURNER.—THE SACRED HISTORY OF THE WORLD, 
Philosophically considered. By S. Turner, F.S.A.R.A.S.L. New Edit. 3 vols. 8vo. 42s. bds. 


TURNER (SHARON).—RICHARD III.: 
A Poem. By Sharon Turner, Esq., F.S.A. and R.A.S.L., author of ‘“The History of the 
Anglo-Saxons,” ‘¢ The Sacred History of the World,” etc. Foolscap 8vo. 73.6d. cloth. 


TURNER.—THE HISTORY OF ENGLAND, 
From the Earliest Period to the Death of Elizabeth. By Sharon Turner, Esq. F.A.S.R.A.S.L. 
New Edition. 12 vols. 8vo. 8/. 3s. cloth. 


*,* Orin four separate portions, as follows :—~ 


THE HISTORY of the ANGLO-SAXONS; 6th Edition. 3 vols. 8vo. 2/. 5s. 

THE HISTORY of ENGLAND during the MIDDLE AGES; 3d Edition. 5 vols. 8vo. 3l. 
THE HISTORY of the REIGN of HENRY VIII.; 3d Edition. 2 vols. 8vo. 26s. 

THE REIGNS of EDWARD VI., MARY, and ELIZABETH; 3d Edition 2 vols. 8vo. 32s. 


TURNER.—A TREATISE ON THE FOOT OF THE HORSE, 
And a New System of Shoeing, by One-sided Nailing; and on the Nature, Origin, and 
Symptoms of the Navicular Joint Lameness, with Preventive and Curative Treatment. By 
James Turner, M.R.V.C. Royal 8vo. 7s. 6d. boards. 


PRINTED FOR MESSRS, LONGMAN, AND CO. al 


TURTON’S (DR.) MANUAL OF THE LAND AND FRESHWATER SHELLS OF 
THE BRITISH ISLANDS. A new Edition, thoroughly revised, and with considerable 
Additions. By John Edward Gray, Keeper of the Zoological Collection in the British Museum. 
Post 8vo. with Woodcuts, and 12 coloured Plates, 15s. cloth. 


TWISS (DR. T.)—THE OREGON QUESTION EXAMINED, 
In respect to Facts and the Law of Nations. By Travers Twiss, D.C.L. F.R.S. Professor 
of Political Economy in the University of Oxford, and Advocate at Doctors’ Commons. 8vo. 
with Maps of North America and the Oregon Territory (with the Columbian River on an 
enlarged scale, reduced from an American Government Survey), 12s. cloth. 


TYTLER (PROFESSOR). — PROFESSOR TYTLER’S ELEMENTS OF 
GENERAL HISTORY, Ancient and Modern, with Dr. Nares’ Continuation. A new Edition, 
revised and continued to the Death of WilliamIV. S8vo. with 7 Maps. 14s. cloth. 


URE.—DICTIONARY OF ARTS, MANUFACTURES, AND MINES 5 


Containing a clear Exposition of their Principles and Practice. By Andrew Ure, M.D. 
F.R.S. M.G.S.M.A.S. Lond.; M. Acad. N.S. Philad.; S. Ph. Soc. N. Germ. Hanoy. ; Mullii. 
etc.etc. Third Edition, corrected. 8vo. with 1240 Woodcuts, 50s. cloth. 


By the same Author, 
SUPPLEMENT OF RECENT IMPROVEMENTS. 2d Edition. 8vo. 14s, cloth, 


VON ORLICH (CAPT.)—TRAVELS IN INDIA, 
And the adjacent Countries, in 1842 and 1843. By Capt. Leopold Von Orlich. Translated 


from the German by H. Evans Lloyd, Esq. 2-vols. Syo. with coloured Frontispieces, and 
numerous Illustrations on Wood, 25s. cluth. 


WALFORD (J. E.)—THE LAWS OF THE CUSTOMS, 
Compiled by Direction of the Lords Commissioners of Her Majesty’s Treasury, and pub- 
lished under the Sanction of the Commissioners of Her Majesty’s Customs; with Notes and 
a General Index. Edited by J.G, Walford, Esq. Solicitor for the Customs. Printed for Her 
Majesty’s Stationery Office, and published by Authority. 8yo.10s. 6d. cloth. 


WALKER (GEO.)—CHESS STUDIES: 


Comprising 1000 Games actually Played during the last Half Century; presenting a unique 
Collection of Classical and Brilliant Specimens of Chess Skillin every stage ofthe Game, 
and forming an Encyclopedia of Reference. By George Walker. Medium 8yo. 10s. 6d. sewed. 


WATERTON.—ESSAYS ON NATURAL HISTORY, 
Chiefly Ornithology. By Charles Waterton, Esq., author of ‘*Wanderings in South 
America.’’? With an Autobiography of the Author, and a View of Walton Hall. New Edition, 
foolscap 8yo. 8s. cloth. 


SECOND SERIES. With Continuation of Mr. Waterton’s Autobiography. New Edition, feap. 
8vo. with Vignette by T. Creswick, A.R.A. 6s. 6d. cloth. | 


WATTS (A. A.)—LYRICS OF THE HEART, 
With other Poems. By Alaric A. Watts. Illustrated by 40 highly-finished Line Engravings, 
from the Designs of many of the eminent modern Painters, by the best Engravers of the age. 
Square crown 8vo. printed and embellished uniformly with Rogers’s ‘‘ Italy” and ‘‘ Poems,” 
31s. 6d. boards; or proof impressions, 63s. boards; proofs before letters, on 4to. colombier, 
India paper (only 50 copies printed), price 51. 5s. [Aé Easter. 


WEBSTER.—AN ENCYCLOPADIA OF DOMESTIC ECONOMY ; 
Comprising such subjects as are most immediately connected with Housekeeping; as, 
The Construction of Domestic Edifices, with the modes of Warming, Ventilating, and 
Lighting them—A description of the various articles of Furniture, with the nature of their 
Materials— Duties of Servants—A general account of the Animal and Vegetable Substances 
used as Food, and the methods of preserving and preparing them by Cooking—Making 
Bread—The Chemical Nature and the Preparation of all kinds of Fermented Liquors used 
as Beverage — Materials employed in Dress and the Toilet— Business of the Laundry — 
Description of the various Wheel Carriages—Preservation of Health—Domestie Medicine, 
etc. etc.etc. By Thomas Webster, F.G.S., ete.; assisted by the late Mrs. Parkes, author 
of ** Domestic Duties.’? 8vo, with nearly 1000 Woodcuts, 50s. cloth. 


WARDLAW.—DISCOURSES ON THE PRINCIPAL POINTS OF THE SOCINIAN 
CONTROVERSY —the Unity of God, and the Trinity of Persons inthe Godhead—the Supreme 
Divinity of Jesus Christ—the Doctrine of the Atonement —the Christian Character, etc. 
By Ralph Wardlaw, D.D. 5th Edition. 8vo.15s.cloth. 


WEIL (DR.)—THE BIBLE, THE KORAN, AND THE TALMUD; 
Or, Biblical Legends of the Mussulmans, compiled from Arabic Sources, and compared 
with Jewish Traditions. By Dr. G. Weil, Librarian of the University of Heidelberg, etc. 
Translated from the German, with occasional Notes. Post 8vo. 7s. 6d. cloth, 


“*It has been the aim of the learned author of this curious book to collect the most esteemed 
of Mahomedan legends, as given in the Koran or Arabic MSS., that we may ascertain to what 
extent our Scripture narratives have been corrupted by human inventions, and know on what 
foundation the faith of Mahomedanism is built up. For giving an authentic notion of 
Mahomedan belief, Dr. Weil’s volume, from its connected and simple form, may be made more 
useful than any other, not ercepting even the Koran.’’—Britannia. 
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32 NEW WORKS, ETC. PRINTED FOR LONGMAN AND CO. 


WELSFORD (HENRY).—ON THE ORICIN AND RAMIFICATIONS OF THE 
ENGLISH LANGUAGE; preceded by an Inquiry into the Primitive Seats, Early Migrations, 
and Final Settlements, of the principal European Nations. By Henry Welsford. 8yo, 10s. 6d. 


WESTWOOD (J.0).—AN INTRODUCTION) TO THE MODERN CLASSIFI= 
CATION OF INSECTS; founded on the Natural Habits and compounding Organisation of 
the different Families. By J.O. Westwood, F.L.S. ete. etc. etc. 2 vols. 8vo. withnumerous 
Illustrations, 27. 7s. cloth. 


WHITLEY (DR. JOHN).—THE LIFE EVERLASTING: 


In which are considered the Intermediate Life, the New Body and the New World, the Man 
in Heayen, Angels, the Final Consummate Life. By John Whitley, D.D. Rector of Bally- 
mackey, and Chancellor of Killaloe. 8vo. 9s. cloth. 


WHITLEY (NICHOLAS).—THE APPLICATION OF CEOLOGY TO ACRICUL-. 
TURE, and to the Improvement and Valuatiou of Land; with the Nature and Properties of 
Soils, and the Principles of Cultivation. By Nicholas Whitley, Land-Surveyor. 8yo.7s. 6d. 


WIGAN (DR. A. LJ—THE DUALITY OF THE MIND, 


Proved by the Structure, Functions, and Diseases of the Brain, and by the Phenomena 
of Mental Derangement; and shewn to be essential to Moral Responsibility. By A. L. 
Wigan, M.D. 8yo. 12s. cloth. 


WILBERFORCE (W.)—A PRACTICAL VIEW OF THE PREVAILING 
RELIGIOUS SYSTEMS OF PROFESSED CHRISTIANS, in the Higher and Middle 
Classes '~ this Country, contrasted with Real Christianity. By William Wilberforce, Esq. 
M.P. for ine County of York. New Editions. 8vo. 8s. boards. 12mo. 4s. 6d. cloth. 


WILKINSON.—THE ENGINES OF WAR, ETC. 


Being a History of Ancient and Modern Projectile Instruments and Engines of Warfare and 
Sporting; including the Manufacture of Fire Arms, the History and Manufacture of Gun- 
powder, of Swords, and of the cause of the Damascus Figure in Sword Blades, with some 
Observations on Bronze: to which are added, Remarks on some Peculiarities of Iron, and on 
the extraordinary Effect produced by the Action of Sea Water on Cast Iron; with Details of 
the various miscellaneous Experiments. By H. Wilkinson, M.R.A.S. 8vo. 9s. cloth. 


WILLIS (N.P.}—-DASHES AT LIFE WITH A FREE PENCIL. 


By N.P. Willis, Esq., author of “ Pencillings by the Way,” ‘Inklings of Adventure,” etc. 
Syols. post 8vo. 31s.6d. boards. 


WILLOUGHBY (LADY)—A DIARY. 


Purporting to be by the LADY WILLOUGHBY of the Reign of Charles I., embracing some 
Passages of her Domestic History from 1635 to 1648. 3d edition. Square foolscap S8yo. 
8s. boards, or 18s. bound in morocco (old style.) 


«,* This volume is printed and bound in the style of the period to which The Diary refers. 


WINTER (J. W.)—THE HORSE IN HEALTH AND DISEASE: 


Or, Suggestions on his Natural and General History, Varieties, Conformation, Paces, Age, 
Soundness, Stabling, Condition, Training, and Shoeing. With a Digest of Veterinary 
Practice. By James W. Winter, M.R.C.V.S.L. 8vo. 10s. 6d, cloth. 


“6 My, Winter is master of his subject, and hence writes with force and distinctness. He is 
thoroughly cognisant of all the varieties of the hovse,—of the best modes of breeding’, of all 
forms of disease, and of the most judicious modes of treatment. On these topics and various 
hindred ones he discourses in this elaborite treatise with great ability, giving the results of 
his enlarged knowledge and eaperience in a pleasing and intelligible manner. From the 
popular style of the book, and the great amount of information it contains, it may be read 
with profit by every one who is interested in the judicious treatment of the horse in ‘health 
and disease.’’—Britannia. 


ZOOLOGY OF THE VOYACE OF H.M.$S- EREBUS AND TERROR. 
Under the Command of Capt. Sir James Clark Ross, R.N. F.R.S. during the years 1839, 
40,41, 42,43. Published by Authority of the Lords Commissioners of the Admiralty. Edited 
by John Richardson, M.D. F.R.S. ete.; and John Edward Gray, Esq. F.R.S. PartsI, to X1. 
Royal 4to. with numerous coloured and plain Plates, 10s. each, sewed. 


*,* To be completed in about 15 paris. 


ZUMPT (PROF.)—A GRAMMAR OF THE LATIN LANCUACE. 


By C. G. Zumpt, Ph. D. Professor in the University, and Member of the Royal Academy of 
Berlin. Translated from the 9th Edition of the original, and adapted to the use of English 
Students, by Leonhard Schmitz, Ph. D., Rector of the High School of Edinburgh; with 
numerous Additions and Corrections by the Author. 8vo. 14s. cloth. 


London: Printed by M. Mason, Ivy Lane, Paternoster Row. 
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